;, e3ek&t+rh+++\ +++6+T&+#=i 21 JUN 2002 |1 El ~I aNNR New tetracycli c"érﬁal ogues
of . canpt ot hecins, their preparation urocesses, their use as nedi caments and
t he pharnaceutical conpositions containing thems 1 s t,. Canptoth@di JIN 8025
nat ural compound which was isolated for the first time fromthe | eaves and
bark of the Chinese plant called canptotheca acum nata (see Wall et al., J.
Amer. Chem Soc. 88:3888 (1966)). Canptothecin is a pentacyclic conpound,

constituted by no[ 1, 2-b] qui noline fragnent fused with an
a- hydr oxyl acton ﬁﬂm“mmwm | i nks, and correspondi ng mummmwmm'w Wi ng

formul a: hmm- hecin has an anti-prolif ity in
several cancerous c&%% | nes, i ncl udi ng the cell |ines of«&ean col on, |ung
and breast tunours (Suffness, M et al.: The Al kal oids Chenm stry and

Phar macol ogy, Bross, A, ed., Vol. 25, p. 73 (Academi c Press, 10 1985)). It
has been established that the anti-proliferative activity of canptothecin
is related to its inhibi orrerasej. It had been

i ndi cated that a-hydroxylEM i 24d 8@MSeath for in
vivo ar.~d in vi tth@uagiegawu@ﬁ Fﬁméts@émhm ﬁ@ﬁﬁﬁﬂéﬂﬁ@méntd\bﬁd%hbl cancer

Agents, Putnesil, C et
ol Cancer Res. 55 753 iops CORtaiBingthemy,cr  32: 715
(1982) and Crow et al., J. I\/Ed Chem 35: 4160 (1992)) Unexpectedly, the
Appl i cant had di scovered t hat ~hydr oxyl actones with 7 |links have a

biiol ogi cal activity which is conparable to or greater than that of
ahydroxyl actones (PCT. Application No. FR 96/00980). Now, the Appli cant has
j tust di scoveramptothesipeis e Brtral campernd sihiche wap deplated ffor thsafisytime from the

c%m [ fl ng nelbi\}é@{and bafk HF@E @wﬁe%sémecmw COAMPGIREM @&hﬂﬁ&aib&%@ﬂ%‘ﬁ&ﬂtl fm
| I DI TOr acl | Vi OI Soner ases e rese
Y SP6) oo CagiptotBein c8 oF | sngirli calpgand,

hvention th @F‘br ?@1 ﬁ&s%(}i‘g&
c mpt ot heci n,constituted dly a daneindalizine{ll Zab]hynibbmyfragmanefuml witha athydeixglaotont he

, | 3- hydr oxyl t i bed by the Applicant
i p abs ent)S T?\‘gﬁ}ggrﬁ}d%ﬁ Sﬁg@@%%pﬁ?%’ig@t@ﬁ}%\#gﬁ%\?% ‘t%%ﬁé\ventl on have a powerful
bf ol ogical activity 5 inhibiting tQq oner ase | and/ or topoisonerase |1,

hich is unexpected with respect e of the art. , A subj ect
of the invention is-therefore cofp ™la (), RBRR2 Roin
rfacem c or enantioneric formor any

{J1 na \on pf—{ hese fornms, in which 10
~ represents a lower alkyl, |ower alkenyl,Ygfer alkynyl, |ower
hal oal kyl, --- |ower al koxyal kyl or | ower al kyl ogal kyl radical; R2, R3

ind R4 represent, independently, an H, hydroxy,-l oRer al koxy, aryl al koxy,
al o, | ower hal oal kyl, |ower alkyl, |ower al ken;@H Oyano, |ower cyanoal kyl,
litro, lower nitroal kyl, am do, |ower am doal kyl, (CH2)"™\NR6R~, 15

(’: agg %66) ( @Qﬂcﬂﬁﬁi@an%ﬁ F@ifeNr%b@E?h 9Gh & \%351 cﬁ%&ﬁ%@lﬁﬂ%rmclgdmg
VLl Ryl r acthe GeTLEASS: 6 B (@i Toas 5a et UBRE g (Yingh 2 1The
£yl grpup) ohlkakmmssﬂtthsﬂryjamﬁPharmawMogyh Brbss, swileglt,iMaledf, pl 33 eAbadnmlc Biekyl ,
h)e/lld?oxziaf rk)(;l &e It/ ee:ggst%#%%@%zﬂq e laﬁ&%&olﬁaﬂ% :é}z( 1\719J d8&£m%toth§§m is
R4~ or R4 andemdtpm@é@ﬁh@rﬂcwﬂxmm%g@pweme@sehal nwith 3 or 4 links, in
which the elenents of the - chain are selected fromthe group constltuted

by CH, -CH2, Q¢ had lN:eﬁhnBBQﬁed aﬁatRa Hiyaps R tie as Hn disbRie Ireqm{emlaad bathk ir,
| ower al kyI | ower Ikox ko kx al k?(ll t hi ota kxer

cyctoar kyl - 1BIEP st gr Bl et e (amBiissis! Keioaffitantr Agents,
al kanesul phod@dtmleﬁyll\/l lebakrednyml 2GR K Pless, viao6), W(lld;I—M) n’O@lC,))(F@,cer Res. 55:753
(CH2) mN o) ( { ;

(o) ooy Mg i) FRHRERN, | SR Chebt 30 s AR crnftee o e,
to four ti nes3504ﬂfioh@ 992?& ﬂz@expg:t@y 1the z’mp!w@nté@dsbscgset\zq tirupé-bystsoxy actories

with 7 links have a biological activity which is comparable to or greater than that of o~
hydroxylactones (PCT Application No. FR 96/00980). Now, the Applicant has just
discovered unexpectedly that certain camptothecin analogues comprising neither a-
20  hydroxylactone nor fhydroxylactone also present an inhibitory activity on




-3 gryl. group) or non-substituted, in which the substituent is a | ower

al k¥l ,» halo, vitro, amino, |ower alkylamino, |ower haloal kyl, |owef {1 JUN2002
hy d3 oxyal kyl, lower alkoxy or |ower al koxyal kyl; R6 and R7 represent,

i ndgpendently, H a lower alkyl, lower hydroxyal kyl, |ower alkylam noal kyl,
| oer am noal kyl, cycl oal kyl, |ower cycl oakkyl al kyl, |ower al kenyl, | ower
al kbxyal kyl , Iovver hal oal kyl, or aryl or |ower aryl al kyI radi cal
sutltuted (i.e., oneto four times on the aryl group) or non-substituted,
i n Sahi ch the ONBSOMERagss 18 Rreseitainventiop thelﬁﬁnr@ relateﬁ 9 a gy gless phiracyclic

al gyl am no, IMguB@bpatxhytbthebmw vdmtrmasyxatdmla-hy 1aabtf@stcarﬂﬁtohemror

goxyal kyl r s R~, an are att d to t

 yen at orihe HEATROREE ol S Angor S Srmap PO ATHRCL PG s gpligant 1 absent.

- aromat i ¢ Tist esropyeide acdarding Xantid present étventioly bhee apowerfphisiblogéal activity
ger azi ne; or

fot itut oo o PRSI ORBRoLUAS, 1 571G BRLSLAGKE , BIR: SRORROR Wit remnert oo
gnon- subst i emeeramoftlmm“ tuted or_non-substituted aryl al kyl, hal o,
i§ro, anino, lower alkylamno, |ower haloal kyl, |ower hydroxyal kyI , | ower
xoxy or | owgrsuBjektofytad ifwknticids ﬂfér@forel%@mmundsr@f%ﬁﬁﬁam an H, lower alkyl,
ger hydroxyal kyl, am no, |ower al kylam no, |ower al kylam noal kyl, | ower

4 noal kyl, cycl oal kyl, | ower cycl ol kyIRaI kyl, | ower al kenyl, |ower alkoxy,
er al koxyal kyl, lower haloal kyl, /dr aryl or |ower aryl al kyI radi cal
sybstituted (i.e., one to fourRsd aryl gyoup) or non-substituted,
§ which the substituent is a | ow KMitro, am no, |ower

%yl am no, |ower hal oal kyl, | o , Yower al koxy, or | ower

al koxyal kyl radical; Rg represehts an H, | owe a;}/ yl, | ower hal oal kyl, aryl
aryl al kyl radi caI the aryl or arylalkyl group optR,gnally being able to
} substituted on the aromatic cycl&kby one or nopge-/groups chosen fromthe
gwer al kyl, halo, vitro, am no r al kyl anRiOogyf ower hal oal kyl, | ower
hgdr oxyal kyI , lower al koxy, or |ower al koxyal kyl radicals; R~ p _
rgpresents a myasemic 6t E)ddioihefic forin bt ahy2pmhbinatibh bfithese formk, iawhich

Boerhai B ki 5 oar R4 160} ik ol BRI ?FZ@W%’F&MVN“ Wiy el
A yl, arylalkyl or aryllOW&daIL(aXYalk}h@f lower aligythiopiks] chabr oup optionally
keing abl e t orhR S Efe@&toﬁdéﬁk%d@t{tgﬂﬁﬁ 1 lﬁf&lﬁiw& 'ﬁﬂ(oﬂ , dFPlafkody MRS,

¢ f he |
o T b i Lt 0 Ak A ol

fal oal kyl, | ower hydro
%1 JUlV Zd |~Z -4 mis mtro; rtbwgermmal]kyl senhideot Yovesn @Qmaduali], (CH)RNRgR7,

i;nt eger c ri sed betwe abl g@{%?msﬁg h&ge)rﬁ‘ttezr ri se(gﬂgewog gnd

or a p rmaceut i cal |

fhen it is used wi t hout qu)mﬁ@)ﬁw e&@HleQC@)Bst ePICH IR aRet ep§(9dN8rékbwer

gl kyl radical. As used @G(@h{:ﬁzsnﬁa@@zkg tu?ytt 6F MW laliyl h‘adh@ﬁleﬁﬁﬁﬁ@ttédo(ltehe
y kyl, al kylthio and alnsél§ a/tB r.ou des nat es atur ted
h

s
% dr ocar bon groups, dpgrignio groyp OEgPBSHbS&PHﬁ‘E in
Euch as for exanpl e rretxhlynlch ﬂtehythbstlprenpyb a ilowpr aitisptl, hhiet yihifrof -amiby,l Jower
et hyl t hi et hyl t hi o, I 10
or a?/kynly ar Ou)}:/)s Ithe E{TE):'%?&X) ek gttgln)?xﬁé 18%&:“@’&&% QO&IQr 51?@(?0&‘2&%&
carbon atons and one oralh???}’é“ﬂ&m BZGF Raj pr 835’@[4(&4 O Qﬁ‘st drdepzadgntly

the vi nlyl gl Lylt i FOprﬁﬂﬁ%kethé}eﬁ'fcﬁﬂWw1t1:i'@X|§xE¥:lmléPr19p@mh tRd Blmehts of the

propynyl an utyny cycl oal ky esi

7 carbons, such as Tor &?ﬁh‘fﬂ esef%?%cg Jﬁ? SFRAP. cqustLiy al@@i/ o(#re%tovl oro
cycl ohexyI groups The WRpm aryl designates a 15 nono-, d| - or tricyclic

hydr ocar ban cgppound W&Ere@énté Eﬁ?—f 3 1&%&%Ha y(f {V%T aﬁ“(gf: h?]&% 41ony, lower

cont ai ni ng at ?mst 71 exa

e Bt et or alisramaliot, oveer alkyhealaymsasisalisi dower isydnkyl sliglor
f1uoro. The radical s COJyraﬁépQS}‘ﬂto'aﬂcyI O1dvie ﬂ&&t&ﬁ@h@ﬁbﬁalk%ﬁ%\d&al lﬂiiilrdf alkyl,

I | kyl, |1 t Kyl ,
oot Yo I | ety SriCH UM 20 W HSNRIGUNE! ol HBSRERE
ghggly?tfyl lrce)\s\ﬁ(rac?: tgdGPE)@NK%%gXtCHewrmw (@Hmwm)ﬂaomﬂﬁtnmma\maeh
hydr azi noﬁpam do, aryl, a‘ﬁk/arr%’ T afyd ¥l L ﬁt?gtvbs l%\%jaegl f% E%?délrglrmeiso%trhe

sul phonyl groups. The | ower alkylanlno radi cal can contaln one or two | ower
al kyl groups, and represent for exanple NHCH3, NHCH2CH3, N(CH3)2, or

N(CH3) (CH2CH3) . 25 The conpounds according to the present invention carry
an asymretric carbon. As a result, the conpounds according to the present

i nvention have two possible enantioneric forns, i.e. inthe "R' and "S"
conflguratlons The ~present |nvent|on |ncludes the t wo enantlonerlc forns

oA oA Y " o r o T YT o .




F3UN. Z002 -6 - 3- hydroxy- 3- ( 7- net hyl - 4- oxo- 4, 6- di hydr oi ndol i zi no [
4 b] "qui nol i ne-2-yl)pentanoic acid; -
- benzyl oxy 4- oxo- 4, 6- di hydr oi ndoI i 2| no [1, 2-Db] 21 JUN 2002

104chl or o- 9- et hyl - 4- oxo- 4, 6- di hydr o- i ndol%izi no [ 1, 2- b]
qugnol i ne- 2-yl ) 3- hydroxypentan0|c acid; - nethyl

3-ydr oxy- 3- (4- oxo- 4, 6; dj hyt 0|ndoI|z

quénol i ne- 2-yl ) pent anoggegy up§ &t poxbagg;r;@g?cgdﬂwkg%tlﬁes[ulh%tuem 1? a Lo‘r'er alkyl,

3- Bydroxy- 3- (4-oxo-4, 6 phyditw, nadolingi nower 1 alkybimino, lower haloalkyl, lower

qugnol i ne- 2-yl ) pent ano )ﬂ?@g,

o ’2| e Elegnggoé?g 4 %iimemif ig%ﬁ%ﬁﬁﬁ%%&ﬁﬁ lowET,
j no i ne- a a r r

3 'dnven'a' '30?4t her e4W'6hl| ﬁ&lﬁbﬂllﬁ@ RWdri Srirdal lpéy%f(ﬁ[lél’ vedlower cycloalkt ylalkyl,

frydr oxy- 0XO0- i ndo 2|n ui no en n0|c

adg d or a pharmaceut i cgm'% alke e&b‘l‘ ELQ ’o¥° e}‘ieha}l‘éalq]m%élr Aiz"gluﬁf QWELT

e invention is also arymlo}desacilcsnbsthetem(e@aﬁﬁ1ooﬁoupfmkklencthﬁmgummp6r

| f | h | |
SN 00 21 Ra' Gt & THEGHTRRARE ih higfan oB LT TR el ST et iR 2

q" i nolingyof general f Qlkm& &r ot aﬁ‘i@mgglk»l \orywl%n*thycﬁ(algs ﬁ6 'aﬁ‘d m'afé‘atB%hecRS

R§ and RS have the neani ng i ndi cat ed represents l orine,
bf omi ne or i odine at oni%tRe vame Jrkegsm: §t°§?=tﬂéra“§ 57 cﬂﬁtlﬁéalb)t 6‘PﬁCﬂE’F fgrm an

v dr 0f<yl Cr %2' %gl 5 ra \Zaroananz:~or Ian-@.fcdﬁdtlct ﬁetafdaglﬁeefdrhexzﬁ@prpw rhéteeécyelenef al
rnul a
e 2 and 71 have «heTIRSAIATNE RArzints oo piRpadine tpt, "Rig dbropiSfe Eng fo

thhe conmpound of gener abptﬁamﬂulmbmtuwddy}cbnqem mqreogm)aps cthosehtfaom thbdower
mpound; of 5 general mpmgast{ta&d IoR ndhisahstiRited Fi%sn{%/&e@&dngifsmﬁ&t%dﬂe

fgeani ng i ndi cated above R 0 represents a car oxy radica
bove process, the forAidaley. BrlocBitioe amineG PWSWH‘H@“‘E!B%})‘@WH%‘&]@P kyblawsr

ormula A and B is car hidexyulyl, 1mﬂalkoxmle&eﬂalﬁo@anwfmlls function, by a
r eat nent kn(&vvn to a person ski | | Eld & agt as uno ﬁys reactllon r(see
tsunobu, O"8et al =7 IPTSFATHAY,; {@Wer giky 8&"“5‘3)r ydroxsalkyd, ndinpy, 08T ¢ he
pydroxyl function of cekkplmnnb Bower dlkyldmimiadicibdiobyer ammealkybpdycloalkyldbwers
onpoundy@, or a depr OEW@éll%qﬁlﬁﬁlr 'lé{\%’ A crﬁfl fo%r aﬂ&;tx r1o é?yall%&g/ﬁfkg?%w\é‘f th

phosphlne for exanple tri |car
erivative, for exanpl & ?lésy A Pr aa&&aulewrbwlﬂkai éadlqah sabﬁtlélﬁ%{lreo g todpr

(suc]p asbI for1 5exarrpl e, Nmebloelltneéﬂyy EfoR m&ﬁswstldit@(ﬁﬂﬁlhﬁih tﬂefsﬁﬁ’éﬁﬂfeﬁ%ﬁrﬁ
ipreferably conpr|se n ient
‘tenperature. The for rra Xﬁﬁgﬁgﬂ)d’&ﬁ% a&“f’?’ PA”F%%“@S‘;%’&’U %efw%@%q gyver
formula A and B, when Hydrepy%k,}d,ripweaalkommonh)vear@thoxydkzlaadmdd out by

k eat menps of Rtghe Conpokl%bqesgﬁtsgﬁ'il?rl&ber o B@eﬁﬁzﬁé{alﬁyldﬁ?f&t&g% l(gﬁragmwd

» general formula Ain an aprotlc sol vent suc
tetrahydrof uran, di oxaf@ler WaNYHIEFﬁé‘PhWtNﬁ‘PHhrﬁeB’é able tq hecsHbstitytedr en she

prefer agl yf conpri Sledf b etoneic c@cl@b@zﬂﬁefw nfore ghsips eRdseh divad th&rloﬁér alkgl, hallo

conmpound of general for i s carrl Qut r t with a i ne

al koxi de, an al kal i ne ag‘lyodeangpo’aho aelrl?éll ?fglq‘i’ygélv?feﬁgl g@ﬁl Agwelf rox n‘p’f

sodi uLn gyd][| de, in an éqwantalkpxsmnlewcrfaikmwalkyl radivalsexanpl e, . -

t etrahy u at a ﬁﬁrﬁg tyr e c [ @t‘?&i@?—

C. Cycli ggtl orpﬁg'of corrp} %glg %e%erggcﬁ?%ér ?L:He 22%?t| nt eplzg)rprle rllce

of a pal |l adi um cat al yst-%3#tEEeanylragisal adi um di acet ate) under basic

co?gl ti OES (LR[I?W dfed f edp r@&ﬁ@pa:ﬁ Ty 1mrahlk91 lmeveflq?u@dtl)leylofwwanﬁydrﬁxmkml ned

Wi a phase transfer a such as etra anmoni

bronide), in a sol vent gtgﬂcﬁ:bggylgé {qllséaﬁgﬁﬁ&nwl E%}K-Bll or gyt rﬁmcal’ the

t enperat ure preferabl yatyd)ranar;slelkybgtomeoptﬁihan}f dathgléile G (HR. suﬁsinggpdam the

coll., Tegrahedron 46, ;paafic g bgjo%%%})more o%g cﬂMé'n%%%m&ewgt a\eﬂ fiilb, Of
e 521 t co s 0

the invention is also a proc ion o %eneral
formula (1) characteri 25&|5\mlﬂﬁai0“§fpﬁ}kﬂﬂpm§’né0‘dﬂ helaalkyl, lpwﬁhhyférosy

2\ _ &Z3R-D lower alkoxy, or lower alkoxyalkyl radical;



.G ch R1 has the meaning indicated above and the Z2 and Z3 groups
-:é}eent, 5 independently, a lower alkyl radical or Z2 arid Z3 for
If ei-her a saturated hydrocarbon chain with 2 to 4 carbons, is N al rkrzﬂawydmz
igh~a quinoline of general fornula B as defined above in order to produce
) c¢onpound of general fornula E R4 R5 O3\ \ NOz2 / \ RR NX Oz3 R~ in
Hch- Rl, R2, R3, R4, R5, X, Zz and Z3 have the neaning indicated above, 10

Hgn:the co und of o] I d in order to obtain the
gpound of rT'grgneral for lﬂelggw @é&e@(ﬁa\b\é%bh R, RZ R3, R4, R5, Z2

ac§d:z3 haventhe neani nﬁgamntngemompraa@betwesmérandﬁe protected carbonyl
#hction of ?he conpounds, iafe g%ﬁ{seagémgﬁzlgnag rel eased 15 in order to
p@duce the Conmpound of general forrm a 21 JUN 2002 -9 R R Oin which
R ‘RZ, R3, R4, gnd RS haye the *‘ ? r]dl cated above, then the carbonyl
dciion of PhAP EitFaly acreRtapsalt Of FA'1AURS i s treated by an epoxi dizi ng
- n£ in order to produce t he conpound of general formula HS5 ..... . Kl in
B ¢h R, SR2,WIRS, it Rysed withest fiather pieeisivma thiertgrm alkyt sdferd tabdvwer dlkradibal.
efoxi de of t I { Wi n [ ng
; ent n or dgﬁé ?s%gﬁro s Ctg{tt ﬁ'fént%{:rﬂ 10&9{ w*xqeféréélr%% ft(;?}?e ﬁﬂ'rl H} thid H%lk(
3 “R3, R4, armxpszsdmwtqshéamm n@llnhﬁt!d: chxcchaamegroapﬁd Resrr eprb@edlesi,

aﬁo radi Calcomﬁnsmg_l t06 carbon atoms, such as for_exérﬁpller}nétpﬁf %%r&ﬁéf? ﬁlﬁ' Dp§'lhe

drmation of th oun rom co ound ner a
frried out, bmﬁbv &%mosetay gy g mef&%ﬁ tarefqre&m akRWh to

per son1eki ot atkyhyl gxbeps:lrthe wﬂﬂelbw"ehﬁesi s%roﬂ%d eammhgszrteascuzman (atsher

vy b f h
b oxyl T unaB opF aBirsotiPE drotise ookt Ry by &F chRnBECRR Yy Rl "
;a""‘ pound D, dsopeopdaylr pentnmyleexang, geopenyt ethpnyf ptdpynylamdebqtym grounst mEhg

g th a phosphide. cyaem}&lxza?ggﬁatg DB | SH9SRNRErboRRA sith 3¢ OBk CAaRBIY AL ©

_ vatlve for exanpl e azo |carbox Iate In an prOtIC SO
h as, for C¥XaPRIPE, crt*é?blm‘lyaye?m% or gyclghexyhgequps.u rlde Seray aryhgesjgnates a

; D %lt seds b}g:txfmeq di- gr a;rk;;ycﬁe h?drof:&iboﬁ&a bencﬁmmlrmnem olherﬁgﬂﬁagwé le\;w'?aa) y

130 ion of cqmpou rom ¢ nera e

egr esent s &%e bcrOBﬁf B‘E rﬁug tf@‘a"?‘PL@ ﬁ%‘wﬁ ‘Eﬂpﬂp’ﬁ'e %}i‘?’ﬂ&ﬂnd

gt :'gener al f biphehyd mbojenarl d@be mrmrtmﬂcememmﬁazmdbminogm@rcal fljopo.nifhea radicats an
doiotic sol VEbreithling So tfl@b{gﬁé&fﬁﬂsqowﬁehé@g%ﬂr O an HRARTE R i oy,

|nethylformam - 10 era
onpri sed beldwenawidoaliorh bover, hydsezivragod: devseri eﬁd@arlkxlhéowernﬁadﬁhyloflower
pener al  Dor maydrokyalkyle Rfvvdreﬂcd&yalkpy ldW&adlmﬂﬁodﬂt}U JSharinodlek alkanesuidhsayalkgl an

-k al o] |

i do, in &¥ &Eﬁﬁyte  18GoE Oio RALE BB evan B EARIEE: bR iy,

at” a tenper aamle mre)ﬁserlawmy alkonypr fosed abkyltbtoner o veer GuiphongogoupCy dihi zawieon
bf- conpound %1 fﬁHﬁPl' Xzé&%ﬁ ﬁ{joﬁé'tor' g%v& h&w&rglﬁgp%ﬁ)\%fs Gnd 3L prastint For

at al yst (for I acet ate) under ndi t i ons (provi ded
Por exanple Byaraplﬁl\HﬂQ B WHClebts: N(GHsotraN(GH »with a phase
t#ansfer agent such as for exanple tetrabutyl ammnl um brom de), in a

$bl vent 3&; h Ths caﬁtpbﬂﬂtlst a[dcbﬂlu(gf toathiy |prése oo entioat caalyt Wﬁﬁﬁdﬁﬁg caxbeii.eraad y
conpri se e 120 998l a Tetrahe 46 ge
4003 ( 1990) g"%ﬁhe d Pompa Rl e né)ﬁé’c%d BTt nveption, VS 5O pobwibhe
conpound of gemwaleﬂfcofqmms,alﬁ mnth@r' r and "B @duﬂ@r@ﬂr@Scoﬂ’t@M@Bem inyenkem|

Cappl | od f of AR dpetic BarlibHEtRiine oid 40 nf Aol T A PR ng
the conpound 855 erlamimrm Eor e salee,pr g hﬁ'&f wq?e@ ?ch’c et ge%ﬂ%%d
of generad f @zﬂdndtéd [a umtstruatuﬁallf@:hnwlaqglu stenldobd andeegdodd thde fheatonaiahtiomeric a
trial kyl sul phoni um jﬁ m)%} as, refroreng npl e, trinethyl sul phoni um i odi de,
by an al kal i &L ROX ™S EiFs 85 TOPIST anple, potassiumtert-butylate, in
an aprotic polar solvent SiiGi as, for exanple, dinethylsul ghoxi de, at a
tenperat ure preferablibh pubjeetmfitbe ihvetioteistho canpowndgof Connnﬂpe(l peddfingd @bovee
epoxi de of tm?“mm@g%eém;g 1&@&6&1@1 récﬁkafréﬁresem@ad@ardg@n Bf RélbES 4tbR,

conpound of gener al pr no r d| IS
obt ai ned by HBeEPIFETRS BHPY@H@ e&qﬁ)@lﬂsan &or@&m@ar P oG uriaver SkoRy mical
nitril atBhg agredenssuchydasgenfatm,Rseptesents 4§ hydrbfed stbmydr adyaet alkyl radicdlhR o
presence of a Lewis acid such as, for exanple, diethylalum niumchloride,
in an aprotic solvent such as, for exanple, dichloronethane, at a
tenperature preferably conprised 25 between 0 C and 30 C. A subject of the
invention is also a process for the preparation of conpounds of general
formula (1) characterized in that the carbonyl function of a conpound of
general fornula G as deflned above |s treated mnth an approprlate

oy o o




Z ~b :3—— ' ~a aprotic solvent such as, for exanple, tetrahydrofuran, at a
te ? rature preferably conprised betvveen -78 C and anbient tenperature. A
sub bet of the invention is also a process for the preparation of ¢onmpounds
of feneral fornmula (1) characterized in thaj the ester function of -
cormfound of general formula (1) 5 in which Rio represents a car bal koxy

racf a{ is hydrolyzed in order to produce a conpound of general formula (1)

IO Bt Jhi ch Rio nepeantNbscyin62IIOYOR] ﬁdﬂrCﬁH 1,2, blﬁeﬁ%\@rymr@acals aﬂﬂnﬁﬁzﬂiyl R

d und | kal t al b
ol . TP i oianIoV bkt i, e fpHee
<h g Ji e, aquemllgrlasmbdmrlmdyakkyl &EH@) N%Rt;ramydmulhylam/argetMJ thevatyé or anykllkyle.

~.—;' 10 the est, c

g | 0° acHhSln, bRE obRBel, 4418 S BRI G HETEL Aorb e R, &) byd B Biore
al ”1 gl , séporaudupsachiasen deam bibe dbwar add/Luhaer nam,dammndll@wvnalkplaounmebweror
ex ant & by ~an Iﬁﬁ}éﬁ&'ﬂsléﬂlé}ehﬁroﬁfdlﬁklsq%exasa’lkc;x?r S X RRr € alkBYSHIRE Nfidaf RCh

‘phuric agid, "or also a s ron grgani ¢ acid, such as, for “‘exanpl €,

jor oacet jRhagpacguticptly accepiabls: td%‘fﬂﬂq"?'@ci)‘m?%‘l‘ﬂqson is also a process for
epar ati on of conpounds of general formula (1) characterized in that
i d f unctAaordifig & axothawiefentd ganamadf theima¢hton, IR tepresknts lan@thyl group,

t
horal oty e ilodeh, ERIARE o Slohifle AT RS RBERACH, B IEREPRHDE
gk si orl0i s halst, oF AR radicplaintwidch Re rbgresqn&aaltlne hawegfalkyher lqwqruamlalkalnbdwyl ic
qiith 0 h
Bince o arha oty 8000 Mlord  HbRY, meffor§ B Befa Bl a00 reprtinks'd
Cidhtor concerAEagsr atopy r‘%éﬁpféfqnés mbydrogan aéoméh‘rﬁé?‘éﬁfml’éy padieal; By rypresents a
sed bet wyaro, AAOCJORNAH of N81-DQ|3 4-0grapeisl radicilhandlfmelyR ) Reptosats &NH,

i b | d ted b h

oyl i dageh o B NG baRARSHe "R’ Chfanibie s AN Aol
e trléat dCHa)iNReRy, atyt aindilkys aEylradical, thelaeyl er asflaalkxdcgroun:d)mmmly beibgi s
dficati Orhbfér R)Cﬁé SubsBfuedd Sﬁ‘ttﬂ?%np%lctégelecw Byt | Q}‘lo&nw hech

~Or exanp soda or Ot assi um car In a po ar vent s
sxanpl e, dpwéxt Hbyls bqllahr@iepd@nmo, fewer affcylasning, lpmer h%lﬁ@léml Iqvear hydecryaikyhn

Fating el qstvémté&ygoﬁmramoxjr@kyleml e, nethyl iodide or chloronethyl
#i oate. ~ 30 A further subject of the invention is a process for the
G’ e%p*aratlon of Q S ,.of ner al orrrul har ter hat. t

= t;er functi oMgﬁ%ng IHmﬂar&(jnd ecéeor%ce 81D ?ﬁ]‘] %\t ‘H)ro HC%& qﬁdgbetrl%vﬁrlgstgﬁts
a& car bal k@Ry rexdinples, anslcprramdmgrtotheefdllowmgrfdenula@ produce a conpound of
siral formula (1) in which Rio represents another carbal koxy radical .

esterifi ca&ﬁt%marwnﬁngb@g; NEHub-4-bREU BRIy ddiddofziab ¢ RP]qhihelReMM Ch

35 desired eg e §r|ve |n the presence of acid catalysis
Rowi ded, for é)k &r‘ﬁ f concentrated sul phuric acid or
tanl um i sopr-ctp@hut}é,’i (ao fhxot@ﬁ@mtbdxyﬁ@om-éféedlhmmmdohpnosﬁhﬂ -Hguimebne-20 C
jo -t he reflu &rog % ol he al cohol in question. A subject of the
gent i on i s ess

_ of the preparati on of conpounds of general
Rorrul a (129 chderéﬂl@il ﬁzfé/érqxa-i (Vametfwgwxm‘} ¢-dilydraindadizings[12-klomienling- of

:ﬁw- al for rruI;aym;e\ltdnaat\éhl ch Rio repr esent S a cyano radi cal undergoes a

Hr#iol ar addi ti itrid n.,ocd uce ound ener al
D R U T RS Ot g e s R
Faj ter conver suam—busrlékhyarmeB -iroto-é Stdibydromtiolizino {:154214b¢qumnhnmﬁd by a

riL:Erlde such Af)pe t?fx fxampl e, trimethylsilyl nitride, in thé& presence of a
cat al yst such Lty eéxanpl e, dibutyltin oxide, in an aprotic solvent such

as, for ed8npl-8-hydspxiedd-oxe-46-dingreindoliziaoii 3tk qainolinednypinesanosacifeen 50
Cand 110 C, f_0y_(eB@IPloRy-1051uoRs-ULbk ol £6RHyAEdHhdb1R{not [2 | 2UBKRinolife-aLyl)-t he
processes of th% nvention described aboveé, the functions carried by the
R2, R3, R4 and BXTGRESPENeISAce protected and deprotected if necessary
accordi ng to stR(idaflubrpOanethbkpd-oxept,ediydieindoktihe (is24b) quinoline-2-yber son
skilled in th , Protective Groups in Organic Synthesis
10-86 (John W %%{/&ré}gg&ﬁ@@{ld An illustration of this concept of
protection-deprotection is given by Exanple 1 below the starting product
is an aniline of general formula L where R3 is a nethoxy radical and the
final product corresponds to a conpound of general fornula (1) where R3 is
a benzyl oxy radical. The pyridinones of general fornmula A are new. They can
be prepared according to a process characterized in that a 2-al koxypyri di ne
of general fornmula J OZ ~ N~ QZ2 AZ3 R~ J in which R-, Z~, Z2 arid Z3 have
t he neani ng i ndi cated above is deprotected in order to produce the

pyr|d| none of general forrrula K ~ 1 JII~f|~ -13 O HN O R~ K | n V\/mch Rl

o " T 1




The pX i'nones of general fornmula D are new. They can be obtai ned
accorgifig to a process characterized in that the ketonic function i 41 JUNZ2002
prote@tEd in the compound of general formula Kin order to obtain a

conpaq; nd of general formula Din which R-, Zg_and Z3 have the neaning

i ndi c ted above. Such a protection obtained under standard 2 1 J~1IN 2J2

-14 13 -aptlon conditions and known to a person skilled in the art as

acet gi zat i on (!3-agdlfexy-B.-(,7-lﬁethyle%ku-a,@mydmiﬂd@liﬁhg dn2eh) Quiricdhiasi2syliénfifoic
(Johr ey & S ng 1981 )). The quinolines of general fornmula B can be
obt aifged from aniTines of general formula L R4 R3\ R2/ NH2 L 5 in which

d R4 ha¥€9-beezyheard-oxo-#ifedibydretndohizing é1,3é0 guimolihe2mil}-ae of

(1), 9k a}o)c(g?aﬁém&r&wrsors of the latter in the context of the
br ot ect i on H?r t1on téchni ques In this wa n the processes

, shlrep-Yrmstid-4dceno-he-dihysirerindolizino [Xéc@mqlmac?cﬂm ng to
pr ot ecth ﬂmw%‘i?’%%’&ﬁ gene, T., Protective Goups in Oganic

is 10-86 ons 8 .. An, 10 il tratjion of this

" of prot eé‘?ﬁgﬂ (t B %g'dé?%ﬁ‘t“%‘g‘ ':‘}r#‘g]s ‘i“‘B%‘t“Pf\T\?‘yI)H"é‘tanoate

g product tertsblaylcmbbhylmey -niethiyd 8 thytimxy-3atdese-KB8-dibydroinddliiy [ 1,248] cal
final a‘ggwﬁe_ ‘YQBS%%% to a conmpound of fornula (1) where R3 is

| oxy radrca i~ 30 The quinolines of fornula B can be
d actbr di 2! hydnowe-1+@ H- bﬁﬁsf’gtetrméyémethwepranylﬂﬂsfeélhadrogmbmb [1,2-b]

L as defiiR6nheagye are N-acetylated by treatment with an

ting agent such as, for exanple, acetic anhydride. The acetanilides

dinthis are tr ted at ate ure preferably conprised
50 C anffd ac‘?t‘f)‘f’é yacseripklR s3lLp '@ 3‘1 &5 C with a reagent known

bl'y conpg; n t roduce
ppondi n 2& hﬁ?‘r‘élrﬁ% W‘ég. 21297 egcg' %‘qfn %}’2" éhz erjgm o(rage%aré)}{aﬁnaceuncauy
: apcceptablessalipf thgdatterper ki n Trans. | p.15.20 ( 1981 );

, et al. J. Chem Soc., Perkin Trans. | p.2509 ( 1981 ); and

ttthag et f ah. sul)jeqﬁﬂf thiewentfacis, aldo i%rod&(sjﬂﬁﬁéthé pi@ﬁ&)étbn oTLtﬁe Q:bin@bicljrms oM
‘on 0 Ul NOl | r bal de es an SUu tute
o “Br o bated TSR (17 Al B P R PRI e EreERA ae o

, acetonltrlle in the presence of_.an |od|ne or brom ne salt (for
i e sodium i odide or tetrabutylanmonjum bromide). A trace of acid such

centrated hydrochloric acid ma ec Zn order to catal yze

onversion. The 2-hal o-3-qui nol i'figcar fpal dghydestare easily reduced to
respondi ng 2- hal o- 3- qui nol i nene f general formula B where Y
ents a hydroxyl function, under stand conditions known to a person
din the art such as treatnent in anRal €holic sol vent (for exanple
hol) with sodi um borohydri de at %l J~~'"~~~8"1 -1S a tenperature
e£rably conprised between 0 C and 40 C. The 2-hal 03- qui nol i nenet hanol s
gEneral fornmula B where.Y represents a hydroxyl function can be

erted into &@ﬁemtame &ettﬁhgﬂtatda@d' B5e thd %3 ;L&r ?&t}:@tsﬁlx%raq@t

ents brom n om treatnment wt tara
ence of 5radia Mﬁék}g%/}%wggawo ’é‘?&ﬁﬁ?@rat?‘i“ﬁﬂé Byl phosphine, in a
#i nated aprotic-solvent such as, for &sanpfs, dichl oronethane or
gi chl or oet hane-at ambi ent tenperﬁ% r quingol ines of formula B can
Y be obt ai ned according to the fol '
| formula L as defined above are §
h as chl oroacetonitrile or propiR [
blorlde and of 10 another Lewis acid such as alum niumtrichloride,
#ni um tetrachl ori de or diethylalunminiumcBloride in an aprotic sol vent
m xture of aprotic solvents, followed by hydrolysis (cf. Sugasawa, T,
gal - J. Am - CiewhicRES; RIR, arRi R4§4\2e the %%%mnk ma_ bﬁed QB@JeWeﬁJe@exﬁpﬁ 2hiaitle,
‘this way is ghen treated with i&, | ori.de I n an ggro
vent such asPREERGAT ieAinegtqm ap rsprégeetﬁceth& 2 Brogpiag alom, or 8By aroxy radica,
iethylam ne, then 15 treated with an al kaline al cohol ate, for exanple
1 hdluntethylate in ethanol, in order to produce ethyl
H2ehydr oxy- 3- qU|noI|necarboxyIate substituted in position 4. The latter is
Febnverted into ethyl 2-chloro-3-quinolinecarboxylate by treatnent with
ﬁhosphoryl oxychl ori de. When position 4 of the quinoline carries a
chloronethyl group, a nucleophilic substitution can be carried out by
treatment with a secondary amine such as 20 for exanpl e di nethyl ani ne,
N—nethylplpera2|ne nDrphollne or plperldlne The ethyI

T N Y I [
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inhi "rni,on of plasnodia (such as for exanple in malaria), but also for the

tredff¥@nt of viral infections or diseases. These properties nake the 77 JNxm
pr ogs of general fornula (1) suitable for pharmaceutical use. A subject

of t present Application is therefore als as nedi caments, the 30

co s ds of general formula (I) as defined above as well as the addition

th pharmaceutically acceptable mneral or organic acids of products
al forfﬁldréer(tb)arocﬁaée ﬂ&%‘donﬁa%uﬁ&'@f@@ﬁ?di"férﬁﬁﬁa gonposi tions containing
one of the conpounds as defined above as active ingredient. 1

21 . Itl~V ~D~"t -17 The |anen,§|on thugrel ates to pharnmaceuti cal

I ons containing a conpound of ®neral fjprmla (1) as defined
pre sly or a pharmaceuticaB ceprRal; : Otys ter, conbined
Wi t pharmaceutical |y accept al o accor d| fto the
ad rati on node (for ex 230 S traperitoneal,

giscul ar, 5 traps-denm €2or sub- istration). The
[Eeutical conposi tion (for exanple therapeut ) t) Otbn be in solid or
E'form or in the formof |iposomes orCof lipidic micells. The
ceutical conposition can be in a solid formsuch as, for exanple,

pi | | sin whiakn Rl R;, R;aRL, RS X, hnd s havesthe mepsing aslicatedsabppesi t ori es.
11, tablet or capsule 10 can be coated with a substance capabl e of
ting the L @ tri ' '

o oot o LER SRECRY oF Bl Tofflla & e ih ofuf 0 Sofll B0 EAMRSuldof

itior togenge formnly €l e avhich Bit e Roubj apd Rs haye the meandng jndicateprabove,

d can ahiPRRGepesint SERbARoyOGAIchlY, for exanple at the very point
the tunour is l'ocated. The conpound can al so be adm ni stered

mgtotesutarnedrel ase 1 cessgi | e a sustai ped I
e 'Composi I PgYe BRosers J8F Zomatio)o b1, B e e oF Egpere
, for extompul, Acald iscapheak pltawben hhgpmeMsraslwdmt funchiery fvy'si weatment
ate, tal gy, \ﬁ{’ﬂf"é ers!)t?@%lﬁé? in ﬂ'ﬁﬁg ésnllgﬁrltsﬁrﬁcﬁahfshrea yv?%éél]Mlﬁﬁ%ﬁﬁl @pkt al.,

N\

cel | ul ose, sodi um car ose pyrrolidine and

i The pHhr meskasiscall d8 rsme%m far thenly wstien offcompaundBdgtheon
her efore aisplacedObpa rmceagmwdudhnad wﬂ;bdimﬁqr& %ﬁwehp@&nafeerd&waﬂm 8f the

t d Th
oriate || B0 Bl FEARER: 30 bR hiRn ol et P g AGh e 05
s gl ycer stodmartgixylatd derbative, dor @aimpd¢ digthyh ezcglhqpcbﬂxylm invah hpmsic sblyent

Y , 7 . - arm t
e use ofichio R GRARI, R ditiBbfifamide Y Ui % 2 @ﬁrgrﬁ“ﬁ?%*&%b@
ati oh® of coraRfised rhetiveen; {6 ad HG% € iswm %tor exsnlenanbigaistemparatyrer ol

cul ?Ir l'y t forinatibiof céfpodr@pOi fsaﬂ&heasmp@fndh blﬁ%eheralofonfnhﬁr Acmdr B, OWEérﬁYeS
ype or

I I
Stion of RIS ARERHRG Slamhcl qafied BBEBy Heatar of JPE LREBRADAF Eoern
edi canment sfqnmulmﬂé)d atdmprqteateqoeumxmtmd of gerderdtfonmda Aaim ansdproticssol vant sigh

Ach t f ' g,%m;d i %F}&q

i ase I 0'rI]'hg ose cs(etlri[}{{ﬂ accor %{}{%aar NW@ﬂn ﬁglslfg%%%dveﬁlts? ge{]mpe’%mi?
0f0 t hBreferghly ﬁemmnmd batween 8cGand X CauTshsr rafonation; of the) campound of
es accor di pghet4) fbhﬁuladmlgr icadriedt du® fby”@@h@meﬁthﬁxtﬁ% aalaéhdéo‘dyom ot alRéliiehe

vy oeniecroan WS regnagiades Brapiey @R e, in ap sprotg
; N ~~ sur geosolvétchcla asjufon texamplie tetrafydroturiny, 4t e teaipeeatatieryeféoab comprised
rerinary surggeRed ® Eegﬁhw% eq:nycﬁytﬁﬁt(g‘/&rﬁﬂb%&‘ﬁﬂg fgr%féﬂ:!rlﬁf”ch&ﬁéd ou'tJ'i‘xlrﬁh"e'S

i ned differently, all e tech cientif erns used e have

. same meani gsaset phe pakadinmy catplysr é@boﬁrwleamaaa@umﬂgﬁcetﬁ%w et ¢ basi¢
i field to WBdrditidrRi @rdvidddv firtdxampRebp A Salkabingl dcafatey optidnlally R@mbined with a

1 i cations ent | i cati atents and, any other references

i oned her ebUSE oAU ARG BYCay [ XAl RO fRpRet NN R SArT. 2 SRR
. tert-butyl srB:h(&- fceronytribe yr Ayl laloohol; 4t axtempeatude fpycfemblydcﬂmms&d between
(‘“I, 2- b] qui nol i

*3- f | uoro- 4- rre???ox %é%@ﬁ?g @%ﬁgggﬁﬁ%ﬂ ?ﬁa}'gd'lopqg {}#%5' 40031(119901))noxyan| l'ine
;56 4 g; 400 mmol) and triethylamne (56 m; ,. 400 nml) in

it.chl or onet hane (400 n) is cooled down using an ice bath. Acetic anhydride
(57 m; 600 mmol) is added dropwi se and the reaction mxture is agitated
f.or 3 hours at..anbient tenperature. The reaction nediumis then washed
successi vel y with ;tr 15 water, with an aqueous solution of 10 % sodi um
bi.carbonate then with an agqueous _,. solution saturated in sodium chlori de.
The organic fraction is dried over sodiumJ' sul phate and concentrat ed
under reduced pressure. The resrdue |s recrystal I|zed froman "~s° ' et hyI

. e o B — ~ A " A Y D L -
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#%h| or o- 7- f | uor o- 6- hydoxy- 3- qui nol i necar bal dehyde:

- 7-f | uor o- 6- met hoxy- 3- qui nol i necar bal dehyde (obt ai ned accor 'BQHN 0
2 g, 113 nmmol) in suspension in anhydrous dichl oronet hane ( ?]
éted 5 dropwi se with boron tribromde (nolar solution in
{¢onet hane, 340 nl, 340 mmol) and the¥Tesulting mixture is agitated at
tenperature for 24 hours then cooled down to O C. The reaction

¥i s added .dropwi,se to . a water/ice mxtuyre (500.m ). under itation,
L d forpeuitd Rt nCiny Sy S kool o s nisReR o LR O R,
e a yelfbomuls @) chlaradt8rizedgn tite® a Wyridimope oLgeheral farthudMR ~H (DVBO): 7. 64
g, 7.84 (d, 1H); 8.84 (s, 1H); 10.33 (s, 1H); 11.15 (s, 1 H). I.d.
By| oxy- x- chl or o- 7-f | uor o- 3- qui nol i@ecar bal dehyde: Pot assi um car bonat e
ks 66 nmol ) is added to a sol ution
ro- 7-f 1 uor o- 6hydoxy- 3- qui nol i pgg¢ar
g, 58 mmol) in 15 anhydrous
ure, placed under an argon at is cooled down to 0 C
bromde (7.9 m, 66 nmmol) is added drlo ge and the reaction nmedi um
tained under agitation at anbient teﬁherature for 16 hours. The

on nediumis then poured into ice cold water (200 mM) and the

ing yellow solid is filtered, then Daken up in ethanol (200 nl) and
trated 20 under reduced pressure. The residue is taken up in ethyl

B e
NVR 1 Angeperdestly, &loses? ello mdyeal ot 25 ﬂmcg%:( rgpgether arsatyraied ygwso,car}%%o
H); 10.chain(with 2 td 4 c&bdms, is N-alkylated with a quinoline of general formula B as

yl oxy- 7kl upr.o- 2-i odo- 3- qui. nol J necar bal.dehyde: suspensi on of

U oxy- SelnpEigéin P 6 elbuR e SRl A A LOTBE B ned nccor di ng
, 15 g, 47 mml ~ and sodi umgj odigde ( 18 120 nmmol ) i n anhydrous
itrile (500 M) is treated
hloric acid ( 1.2 m),Rg
feaction mxture is then 30
‘treated with a 10% aquequ 4 of {'Carbonate to a neutra
hen filtered anﬁ‘mashedRzuccessidﬂly OZhanol and et hyl

r in order to produce 13 g (68 %9 of a yellow sglid, mp. 210 C. ~r:
~l~~1~1-20 NM\R ~ H (CDC13): 5.28 (B, 2H); 7.43 (d, 1 H); 7.43 (m
7.74 (d, 1 H; 839 (s, 1 H; 10.21 (s, 1 H. I.f

2nzyl oxy- In fwWhith R, By| RIRSRGUK D) AdEHARE e méaniniSinaieaicd absVe,
ibnzyl oxy- 7-fl uor o- 2-1 odo- 3- qui nol i necar bal dehyde (obtained 5 according

H . e, g, . e
ppprohy dr ijlge (t Hé‘g?m}“kghﬁn%ﬁé&g‘%? koer%&?aoﬁglu%y%? ec}r @a%?%&ﬁ%bﬁ%ﬁ%géggﬁogﬂd of
@l um i s coﬂ@@ﬁﬂﬂ%ﬂ@ﬂbdhder reduced pressure then taken up with water,

@ tered, washed with water and ethdl Rg order to produce, after drying
Wder reduced pressure, 10 g (RGN solid, mp. 188 C. | 0 NWR ~
B (CDC13): 4.61 (d, 2H); 5.19 (3, PH; 7.21 (d, 1 H); 7.62
1 H; 809 (s, 1H. I|I.g.
$( 2- oxo- 1, 2-di hydr o- 4- pyri di nRLY- I ophoneyy A pi xture of

4% 2- et hyl - 1, 3-di oxan- 2-yl ) - 2- met hoxypyri di ne ¥ ed according to the
@8t hod described in.the Patent Application PCT/ FRQE 980, 57 g, 255 mmol)
@fd 15 sodiumiodide (88 g, 580 mml) in &etonitANle (1 1) is treated with
@i met hyl silane chlioride ~4 ni, 586 mml), takeRit&%&flux for 3 hours,
tiien agitated at anmbient tenperature for 16 hours. The reaction mediumis
then treat ed immhichRf, &, R ,moRgJ 2, AT 10 Bt ihdicled ABSw, af ter
el.imnation of the |nsoiu%Ies y filtration. The residue is taken up in

ét hyl acetate, and washed.successi vel iLth water .and with _an aqueous 0

sol Wt on sat (P e BRESEe EatRAEA Runefial of oo BegiineE Shestctal By K6 eated
concent r dbed innorler ta prodeedhp caspeund, of gageralformalsiGlue i s taken up in diethyl
ether in order to produce after filtration and drying 30 g (88 % of a
white solid, mp. 168 C NWR ~ H (CDC13): 1.22 (t, 3H); 2.96 (g, 2H); 6.88
(d, 1 H; 7.05 (s, 1 H; 7.49 (d, 1L H; 13.2 (br, 1 H. a=51.h.

tert-butyl 3-hydroxy-3-(2-o0xo0-1, 2-di hydro-4-pyridinyl)pentanoate: A
solution of diisopropylamne (35 m, 250 mmol) in anhydrous tetrahydrofuran
(275 mM) is Treated dropwise at 0 C, under-argon, with n-butyllithium (2.5
Min hexane, 100 m, 250 mmol). The resulting mxture is agitated at 0OC for
15 min, then cooled down to -78 C and treated with tert-butyl acetate (33.8
m, 250 mmol ). After agitation at 30 -78 C for 15 mn, the resulting
lithiated reagent is added dropwi se, over 1 hour, using a transfer canul a,

b o o a - a ~

| dehyde (obtained according to
i n@ZByl f or mani de ( 120 nl) and

under argon for 8 hours.
%Bpf the initial volune,

I



NVR ¢ DVMBO): 0.73 (t, 3H); 1.22 (s, 9H); 1.83 (m 2H); 2.77 (dd, 2H)

5.2 2H); 5.25 (s, 1 H: 5.37 (s, 2H); 6.59 (s, 1 H; 7.21 (s, 21H)UN2002
7,4 m 3H); 7.57 (d, 2H); 7.88 (d, 1 H); 7.95 (d, 1 H); 8.56 (s, 1 H.
Exa tert-butyl 3-(10-fluoro-9-methoxys 4-o0xo-4, 6-di hydroindolizino 5
[1, ui noline-2 ~l)-3-hydroxypentanoate:” Procedures |.e, |I.f, |.i and
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ogen phos;z)iﬂ ‘ghl&{ Rg i aH?yZlS} ulhf(zzitr“g{shee r@éaﬁ’ﬁﬁkﬁﬁﬁé_ﬂg%%&lﬁﬁe@sq}egrroi@cédded and
sanple is PP ‘E@d OPYT, lﬂorﬁ‘%fﬁﬁ’aq‘rélsf@rf@‘élp& SeaKem GTG, FI\/C
; product s/ Tebu, Perray-en-Yvelines, France) containing 2 pg/m of
ikl or oqui ne. The el ectrophoretic mgration is carried out at a voltage of 1°
cm for 20 2 7 JUN 2002 -32 hours, with recirculation of the
ﬁgl ectrophoresis buffer (Tris-HC: 36 nmM sodium di hydrogen phosphate: 30
##M EDTA: 1 mM. The gel is then stained under agitation with 2 p,g/m
*et hi di um brom de, then phot ographed under ultraviolet light at 312 nm (CCD
},camara Vil ber-Lourmat, Lyon, France). Densitonetric analysis (BioProfil
i mage 5 anal yzer Vil ber-Lour mat, Lyon, France) allows the percentage of
:relaxed DNA with respect to total DNA to be expressed, at the chosen
-concentration of inhibitor. The results are set out in Table |I below for
*the conmpound of general fornula (1) corresponding to Exanple 6. It appears
that at concentrations greater than 10 pM the conpound of Exanple 6 is a
better |nh| bltor of t opoi sonerase | than canpt ot heci n, a 10 known i nhibitor .
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P ; OF RELAXED DNACompound _. ..~ . CONCENTRATI ON

(1 8100200500Et oposi de92.6 t 2.528.5 t2.218.6 t 1.412.0 t 21 JUNID
0 5 €698. 80. 49.90. 711.5 1.96.5~ 1.0 TABLEAU |1 15 21 JUN 200z

d ¢ A compound characterized in that _said conmpound is of formula (1),
R3:¥ in racenic or enantioneric fornidr any conbi nation of these

f og n which 5 R represents an al kyl, al kenyl, al kynyl, hal oal kyl,

al kyI or al kylthioal kyl radical; R® R3 and R4 represent,

rently, an H, hydroxy, alkoxy, ary al koxy, halo, haloalkyl, alkyl,

- cyano, cyanoal kyl, V|tro ni Kyl , am do, am doal kyl,

\R6R, , ( CHZ) nORb, (CHZ) ( R6 10(CHZ)nNR6C(O)Rs

O)R8 (CHz) moC( O) Ra, O(CHZ)~ gd¥cal , OC(O) NR6R, ,

)nCOzR6 radical, or one of the phenyl naphtyl, anthracyl,

g1 . i ndenyl, phenyl al kyl, naphtyl al kyl Rﬁnt hr acyl aI kyl , bi phenyl al kyl
Nyl al kyl radicals opti onal |y substiguted fromone to four times on
yl, naphtyl, anthracyl 15 bi phenyl or indenyl core by one or nore

chosen fr tro, amno, alkylanno, haloalkyl,
A z‘ﬁﬁa‘&‘%‘%ﬁ%‘y" éf)FatF‘iﬁ‘I D% or Rz and R3, or R3 and R4,
_ nd R5, mdependentlg formtogether a chain wth 3 or 4 1links, in
k' he el cthentthe gomppend hhigeneralefosmnlacKeid treatad with funcfionaized iallgdasingby
O, Sygehtk ff oragr N%btalh?g c'i)ﬁﬁbﬁﬁdagf ?en@ﬂﬂ Ehrmilad @, 1nh91hleﬁklf3éhd IHaY¢ the
alkoxyalké% al kyl thloa , cycloal kyl, cycl oal kyl al' kyl, cyano,
1 kyl>  alMRaMBS indatidabavky | | hydroxyal kyl, vitro, (CH)~, C(O Re,
Td~MX®R&-Uﬁa~-wR~(thﬂMG£MCH0“eR~25(GtVﬁGXQR&
”; OC( O NRed2-alkadypyidinesrof goreralf fotrhala glean e pbrangel) fok examplbrazcording to a

B ind | |

By | ol k| Piatts BEBKeE Y ApfRBl | FCHRX on/ IBOLA ! dtasecsion, of o s
ubst i tu@@npeﬂmdm%rg@n@r@l formula iJnean gmommeéh@thpr bynzgatment with a dilute
acyl , bi piRPMlacRl sutRHE T exalipte, A¥rAd Sy QfocHR:h% aEﬁdhtCﬂemp%&%@ réfé@myan

,h I t I al

oiyﬁﬂ k;‘IF‘“Ir‘é)Hﬁe et%eenéﬁa%@%% ’Iig ga : Iﬁ)&@ﬁéﬂé@ﬁn X taﬂlpﬁratlngthe
2 Iyal klyL d@lrdnyétﬁm afahd Kothp mﬂdgeagémkal fmﬂl@ﬁﬁ&ydllgo by careiad hydwﬁ tkaatment

5 a O 9]

ycyI ? ;l% rkyﬂghggééﬁ( e #af%l{ *’I‘%ﬁ'ag%‘%’g? grilkg 'I% &éadnt rac SélP'I(lofjlde
yl al kyl O@hOmafIhfergﬁnalat@yll rvadusme)l. sinoni (ﬁmtiw ss)lmtl sushedsf rfom example

i mes ongichierdh&Rae: &%@ﬁh&bﬂe, a@é‘&éﬁ{;ﬁ?é{hre pRERABNY thdiEn b&‘iﬁ:@a{ LIO@@rﬁldby

D | h , [

alr kyl {iyd&g%?ﬂrﬁcpp Séi?lpeiey fiwaszy r%y?e PéorI%aaolvaeaTr noméﬁm%/nﬁeor? ﬂn ns
dR~ are aimpuinddbftgenédak f(ﬁ'mm Ki with gefanetionalizddoalkyldting ageit icam dk Icyrried
herform &lu% Béra}a{l{?gghgagoﬂsowow%d 'aepe%onpék@ﬁéd ﬂ.%narf% ieg]&ﬁ&ky s

gl5o0pti ona one or nore groups chose

, phenyl , reﬁ@tpym yllt lSamChIFSGGyFO txnatpmémgmcetwn@séwywchmﬁeﬁ% exaaple, rer-butyl
fatyl ial kyl, &@H&ﬁa?&kabtxé: halﬁadgﬂﬁnm@EM a@lrflgk '&Sﬁﬂea:cﬁ)droac@ﬁ)'nﬁnleV:j»h'ﬁ? a
0. &l I A ichanee] S s b ol Yy Aas ahoft s el K rof St
am no, ZOaIrKMcmdaﬁumahﬂ(ay Itemﬁmmfeabﬂefdrablymh@mlsw bemymm ayd SDIYC. , An
?Slyl éﬁ!{ E?éﬁ)l‘?ﬁlaggélﬁgi f(é age*hg'eﬁf,‘%xﬂéé/ k’ﬁ 8 ﬁ%lb {lthl r]ﬁ en{)laf oq” aBtL%QtYJ ester
hracyl al ky$ucg|q§h€cnydxamvjﬂ t@!lt-bumbl@mtaltkeﬁtedr‘ddh aﬁhlgnbémsoommaﬁudlde in an

st i tuted fﬂﬁ@@l@%@lv%ﬂtf Quidh b, "Rt Slniple fu%grhttya terft rﬁ‘t’h?&)ﬂeferably
ehenyl i)lnde %ore by ﬁganggf Fnre radlcals chosen fron1an

g L0, Vit ed PRUYeSRT YRPRYY tempef Ry al kyl , al koxy or

23 moxyalkyl radi cal ; R represents an H, alkyl, hanaIkyI radi cal or one of

$fhe phenyl , nﬁmhpyﬂidlamds raf@eherabfqyimatay D, are mdwnyT heyptanrtyd abhthinkd according to a
aphtylalkyl d kyl. hgny, I n i, #Rd

@p tional |y Sugx‘?)?ésfe uﬁh@ﬁ@é%@lzgg in bdl Oﬁgr%%dig fur?cl:tlo ﬂ eél%#e% ela {h"é +c1%@+o?mﬁ (rf ,

vitro, am no, geera) fermuia} Iqséftrnylobtany@mmyawmf geacnabfwmia Bllko‘styesh iy

tadi cal ; R or CRHESL AL Re HSRhg (MR abovd! Such 3 plotb&idnadfaiRed ind¥r standard

£ al kyl-1,2,3,4-tetrazo-5-yl radical;R'represents an H, al kyl, hal oal kyl,

hydroxyalkyl al kyl car bonyl oxyal kyl , 35(CHZ)PNR6R or one of the phenyl ,

gapht yl anthracyl bi phenyl , indenyl phenyl al kyl , naphtyl al kyl ,

anthracylalkyl blphenylalkyl or |ndenyIaIkyIrad|caIs optlonally

Substituted on the aromatic ring by one or nore 21 JUN Z002 - sG groups

chosen fromthe alkyl, halo, vitro, am no, alkylam no, haloallcyl,

hydr oxyal kyl, al koxy, or al koxyal kyl radical; mis an integer conprised

bet ween 0 and 6 n |s an |nteger conprlsed betmeen 1 and 4 5 P |s an

o o, N Y a1

= oo O~ —

e




@éconpound according to claim2, characterized in that R represents
group; Rz represents a hydrogen, chlorine or fluorine atomz1 J@ziy
~m _ R3 represents a hydrogen, chlorine or fluorine atom or a

.met hoxy or benzyl oxy radical; R4 represents a hydrogen atom RS

ts a hydrogen atom or an al kyI radfcal ; 5 R o represents a cyano,

r 1H 1,2, 3,4-tetrazo-5-yl radical; R' represents an H, alkyl,

, hydroxyal Kk al | cyl car bonyl oxy (CHZ) ~, NR=R~.radi cal or
he pHE3fiOD cA %‘pr andgnopyn-te 3 p‘ﬁél%ilm the LRy Acetalig &rme
Kyl ,Pra®ttiveaGioupk h‘VOrgahldﬂ}@lmebQHlOy% @ohr WiRDE 8bky19813di cal s

|y substituted on the aromatic ring by one 10 or nore groups chosen

e al k hal Q. ni no, aIk
o o 0580 Tl b el orne B i b Bt A3 B o RN

gter. 4. A conpound accordlng to ong of clainms 1 to 3, characterlzed
- sai d conpound is chosen fromthe (Wmpounds corresponding to the
ng fornulae: 15 - tert-butyl Ra~
§2nzyl oxy- 10-f | uor o- 4- oxo- 4, 6-di hyq dol i zi no

¥ qui nol i ne- 2yl ) - 3- hydroxypentano-'- tert-butyl

# | uor o- 9- met hoxy- 4- oxo- 4, 6- dlﬁ}armlukﬂlummo [1, 2- D]

g ne- 2yl ) - 3- hydr oxypent anoate; - tert-butyl

boXy - 3- ( 7- met hyl - 4- oxo- 4, 6- dlhydr0|ndéI|2|no [ 1, 2-b] quinoline20
Eent anoate; - 3-hydroxy- 3 (4- oxo- 4, 6- d|hydr0|ndoI|2|no [ 1,2-Db]

K| ne52- yih)whrchahjztRblzm,d R4t}mvé theltrylbamng indicated in the general formulae of

R T T

L i ne- 2- ydepmqtlanm‘:qhnmpsj Impthis way, in the processes below, the Ry, R3 and R4 groups
benzy| oxn e fnlowéféa ﬁ”rfé%@sséryGac‘ébxtE'lY sl & 8ERddrd 'pMection methods (Greene, T.,
_‘. qui noll;gne 2- y!g%}_ hydr oxypént iﬂc am%

f- 1 uor o-TgORER Yo {3rouns it -Qreanig; ﬁxm s 1046 Pohs Wiley) &)Sons 1981)).  An
Bl i na02- ylllﬁxs’irah;bd roﬁxhd@eﬁi@pﬁd)itpratkbdon-deprotectlon is given by Example 1 below: the

- 3- ( 4-0X0- 4 L Rdol i Zi
i ne- 2- yﬁ a)r{frg%{)yoduct 1535 an anilm ofl}x LRk 199héd 1{13 1s[a ethoJ(y radical and the final

benzyl oxgro R@Tespen@l thylctpmpndmi pEformula1])whsre Ruismwbénaplory yadical.
Rir oxypent anoi ¢ aci d; -

0- chl or o-Fhen@iihdlined 0P formul® B caly B¢ @biafiftdl dcgbrathgl tb. the FblIGWINE Prb&e@s:2thy ! )
dr oxypent anoi ¢ aci d

dr oxy- 3- (3ilges o sen%rﬁﬁ@mmas.dfﬁn%d Faovs-BF Nytrehdnted &y Ao pntih a3t e;

21 13UN azefyiating tagert-soch b cfar bramplexacetietabyydride. The acetanilides obtained in
grdr oxy- 3- (iirs QY8 e GredledVll Y AP ahfs Brefbriblg Rlnptidbd BLiWaER S0%0) MANfdweat e

: _a - hydr oxy-more1meferentially at g61°6z ovith ¢ teagenty kpowm by 2] persag- skilsdiiothedat iagi no
pr2- b] CIUI nwlﬂd?&yér ONRagent %bﬁnﬁﬂ%ﬁ&ﬁ@%dtn@ﬁ' bt/ pﬁ&sﬁﬁ@?@b cﬁﬁ)‘n’&ieoén WW—
: d ac ord| n to one o% ?c}dal 113 X h61r rlozoecc;
W T 5 Rl ioR o b e RrpFethif comRgsicbesivesh
i noI i N&02- yirjigre ¢ aproidoceachel anrrespqidingrésehlorioehjhinohwscerahiehedes gtdferpf farhe
Eter. 6. A ' e 0 I L)
Lor i ng 10 Sinab NBRTHATREl of Gl SHRLIAPA anf TET S0 [T Melt)
srl di none ofC@@mé?%{lJf@Femﬁac AParkimTgns.J 25091 981); and Nakasiroharret ahak Arhe
Réﬂgd' By B T R 2 2t e i t
o | v | Wi
* ui nol i ne { db%?é?bafd #‘36% 8’?@“ Ry \iodne. ogp bromige | % ipg the.

d
=
£
i
E
e

M

? R4 arg R&;rbdu/oe it cinerablvent Suﬁhlaga‘bned(ample; lag¢tomifrile ¥o tie[preseacd of an iodine
Aot ne | Of SihSmite SRUAARBE Batey AR SRR ReTub iRy gy BiSMAEE, ALBR: O

i hydr oxyl func fornula
C Z ~ J~R| of agld_glgh as concentrated hydrochlonc ac1d may be necessary in order to catalyze this
f conversion. The 2-halo-3-quinolinecarbaldehydes are easily reduced to the
corresponding 2-halo-3-quinolinemethanols of general formula B where Y represents a
30  hydroxyl function, under standard conditions known to a person skilled in the art such

as treatment in an alcoholic solvent (for example methanol) with sodium borohydride at

K
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\\VNOO Z1\~-R NXRLOHCinwich R, Rz, R3, R4, R5, X

ve the nmeaning indicated in claiml1, - then the conpound o
formula Cis cyclized in order to obtain the conpound of ge%e‘lrjgﬂwmm
»(1) as defined in claim1l, in which R o represents a carbal koxy 5

7. A preparation process for a c:df’rpound of general fornula (1)
ized in that - a pyridinone of general formula DO HN GZ2 OZ 3 Rl

h R~ has the neani.ng .indicated in claim1 and the 72 and Z oups
. 16 i RERRpRERME nPreferably 5 cpmprsgd JRettiein i Ay 105 Gai ole hi-d’%kg

6 Gaqlinolirntitanols ofzeasrd] Hmbly anstlﬁthepire&nssad hydibed function can
onated C of, 2 | S. N al k | of
- for mﬂ a{ge%emon%&) r?lﬁoma{gy szlaloﬁumodrel?s %ﬁ, agﬁner wg(tén?ﬂeq%ow 65%% of
f or mrkpregenia RErUnRAtam \by/ treatmihit witilrarakgomompthane-azthe pprestbed af a

sRz, h hl&su@%s Yor ngan?%lr > 1 hQ@(?ﬁs@ ﬁné Rellorind Haatp%hc' ﬁbl%rﬁ‘i m

t he ound general I N or taln
pound S&F g%rﬁ%rreaqam%fr loreme 211’3‘3"U|\}2 rpg W@Z@ F@I‘t ESEIPCF%UWM ch
R3, R4, R5, Zz and Z3 have the neaning indicated in claim1, - then
OIect edneaqd tislifles fog m@ﬁnmh Bodant di€o B@mmd&ce&rldg@nermé fcilwwmg @rdf:e§s§

ed in qrder oduce.t he nera

B | o hesning SRRl RRSHR Pho ™ e redred b ey i A itlg e
= t bo nyI (fsmnhoam qiﬂnroacetdmtrﬂmnppmmbrmhl@en eheapreﬁtmcmmlf dofen sichlogide add wift h
'OZ' %oﬁxgﬁ f:éekaﬁ %:gieﬁuEg 4Q£ ogy ﬁmxhﬂ- ﬂH@d tﬂgmﬂrﬁn% chfo‘i’i{gl@"lo‘fl H

e rmeani ng | cat e

13.;; therdl%th)élalélﬁmvab Cbl‘orltdﬁemcé‘hﬂ@tm{f éqlva'é @it 8l Mgy Ph apFofis saleanited
nl( } ;l |f3ﬂdaﬂ&1 BgﬂyﬂrolyﬂlsC(EﬂS[lgésﬁw@,r’Ddd!Qlﬁ.}t . m@“ﬁogwi 10D, glevgar @i 975;)) -
. a | ne e S Q.radl ca

B o o s eBEGate Sefaifed leCmis N Pl Selell RS SE I o] ERRB4E 3 AE . o
f 15 cl apnaticlsolvenbsuchlearaaetbritrile dol therpx‘eimbe bfia basersooimys trietindarhine, then a

gund 1@ GRARNAith an all%i]ine] ﬂ%lﬁ(ﬁ?@hfof‘ lex AP ILBiufh Qﬁy@f&f in"& adop ﬁo?demtg s

ged Wi th an approprla g agen i n_order
ispondi ngPrediessiing diydg@qya-awnpbmmb&xylaye SubStltNeérlémaﬁlapn 6n Bﬁd@@@slsf or
prpound Ofcoﬁ%}férdaintI) Qith | Z-chloto- dﬁh&guwym@ B tredtRieH® whth Ph@sphoryl
pcteri zed | est er.. fu }63 a co ound of gener.a 5
n which ‘R‘Y "res g %Osb“a‘?“o | R ﬁe ﬂéEH}O&‘BF amries, g oehierosethyh PR 2¢ o
ce a cormmlmphldmf: sglestitutinin cao beghmied lojt byntredimeit vitloa seondae ratmneasuchraboxy
ical 0. ()
B0 O At Moy BRERE SenipifARERAURHa pOiREdhe  THENUBLL |
SE: C 0anpourticlprogi-Auinglingcgrhenylate is)therh redusachbirdisobaidyminium hydride i pn
cal is esdpedtic | aqvm OfudRr a0 dl&mdmeeﬂaanlo monme;ndt@f paciee al2-Eereul a
in which ﬁ Ql.(l)ln{)ﬁ eme l?a%%?o? gc%%{a ?l ko 4B ?l\na?ogues of the intermediate quinolines B
have been described in the literature and in particular in PCT Application No. 95/05427.

25 A subject of the invention is also, as new industrial products, and in particular as new
industrial products intended for the preparation of the products of general formula (I),
the products of formulae A, D and K as described above.

gé; Certain eompounds of the invention can be prepared in the form of pharmaceutically
% acceptable salts according to the usual methods. Acceptable salts include, as a non-
30 limitative example, the addition salts of inorganic acids such as hydrochloride, sulphate,
phosphate, diphosphate, hydrobromide and nitrate or those of inorganic acids such as
acetate, maleate, fumarate, tartarate, succinate, citrate, lactate, methane sulphonate,
p-toluenesulphonate, pamoate, salicylate, oxalate and stearate. The salts formed from
bases such as sodium or potassium hydroxide also fall within the field of application of
35  the present invention, when they can be used. For other examples of pharmaceutically
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Phpar ati on process for the conpounds of general fornula (1)

to one of claims 1 to 5 characterized in that the ester function
ound of general fornmula (1) in which R o represents a caflajuNdsn
s transesterified in order to prodquce a conpound of general

1) in which R o represents another carbal koxy radical. 15 12. A
on process for the conpounds of general fornmula (1) characteri zed
he Nigdebdphbld WAL Mferbhee R ROUheOto SPRRAHCebRlalSaltst,| F.NID BELN
sents cyano, radi cal er goes dipolar addition wth a nitr

to proﬂh&rﬁ‘ ack 83 dLRE )of general formula (1) in which Ro

s al 23 4-tetrazole-5-yl radical. 13. As new industri al

5, the mratampadﬁdsﬁfft&eﬂegah 1rfv@ﬁﬁbl} ﬁav% uekfalb lﬁrmaﬁ(ﬂoéacﬂlpr@'érﬁi&kllﬁ this
represen an a n a oxya
oa | oyt it cohmipaiigs &b 5" ey “Wibpriort eS8 i LinkfhlSRAYRLSY B

debst aopbnsdm&rase-l ad(dr anf inhibétos! kgtiwtg romuppmeom(masmlj |1fhet dtate of the art

ons Ofsuééb%tsr &ge b éon?&% t}kézﬂﬁ%étl&{ hach O?Ht? he a ﬁkﬁﬁ] sh it

gr oupﬁ)aé%ﬁtt@rﬂcﬁlgjlw and areandieviraliactivits  Bhe ¢amepquads etithe pmevtenvewtuomem

hed ang gl bems ih@iffered thorapakie@bpliddiond Preparation process for
pounds of general formula A accordl ng to claim 13, characterized in

f oL 0 oSS Rend bdly mte Bihei

ghi 0d0kylof tleedionzgpoundhef the imyentign.r epr esent s an al kyl radi cal and the zZzZ
E groups represent, independently, an alkyl radical or ZZ and Z3 form

B o ES‘LC ccRipolNal QRARRMR, £6 Hodistmerace® pf B ARy of M 1R iR ok, | 1
B R has tiAe s¥eERiG |W‘@&lt SHch naSC Imanm by admipistratione daplim dagentg Ofet al

Kis tth&?@ﬁc&ﬂyiéffe’énf'élﬁ@drm%n@ﬁd Zcﬁﬁbcﬁhhbf%&ﬂdﬁﬂ fogeilh (1 order to

a conpound of general formula A in which and Z, have the 15

B i ndi i 1 h of th

o ouns. e omibgtind 0 ¥ jmieniB o[ 240¢'5h RhO30mb AR perivint OBty apithdised o,
fhed dAd rfarsthrertmtmertt of urmaursofer sxample afrumours axhressing hdopdisasmsrasepin a
Byl gr oups,aB8itehy raqnilﬁss&;i}rbnd% A tla&wsom &.&% é@féhg,a'e%feeﬁv@agm it} Sof a

or branched apd_has from?2 tgo 6_carhbon new 1 ndustri al
cts, the CBRgBMhaLeRErd dpmaulp Fbr]:n’EﬂnéPlﬁ of tymur&wfmgers mctudesangersy o

R~ Din \Mfltﬁéﬁoﬁopha‘gﬂﬁ ahesfomadh, tﬂb koytkstinas, KﬁélbéctuxﬁJtKU oyl cawh@J & pharynx,
S, I e [.eS

B xyal kyl or al ky, di ¢ and.the 77 ,
pendent | y,theal Iﬂ? Ol?"%%f hafgl béer?ﬁt e @ vr%u?fi é‘%%‘é"?"’ -y s"éitomrg at't e
ocar bef cmyranesOfthez prastate, ghe iestes; tlte bladdssi thg ludmefs,stt@oldvqrhme pancigas Hhef
al kyl gr O%aeserth@rcuﬁgnétwet fiQueefthQiskinOMse Sfes! bR b 6Ad %h@@&iﬁ"al Inawous

ar or branched and @s from1 t?rf ?c rbop atoms; and .-

enyl or al KYH§M ASolfss 8ht®BRFeig° i giand, o'ﬁEk*}?F“?’hZ’qug’éﬁ"csaldéseé%ve

1inear or Hymaphkdrass @he thasHbdgkin'a, moluffala:xﬁyélamaammr&.o 16. A
paration process for the conpounds of general forniula D according to

im 15, chargg ' ' f
eral fornmula &e%agz%g% bﬁeu%&?tfort P‘g t?n&ilggﬁt of t};ﬂ%} §dl?q%fe?tr11&'{c%reb e?ﬁ?& 0? the
pound 8f gdwaolpegdllstan(far emamp evmltwalwsomz-@lsemdn@sum l@lﬁmﬁeammg or by
idell cated in thﬁbmoa%f plgsmoﬁ'{"’a (¥ b Fdxaimple R ASEALY but HiSo FOMBE YredEnedk of
eral formula % R~ 15 in which R "represents an al kyl, al kenyl,
ynyl, hal oaﬂ‘ﬁ?ﬁn %‘PR%%/%‘FW‘FS or al kylthioal kyl radical: it being
erstood that: - each of the alkyl groups entering in the definitions of
He radical s diiesepiapeiticn aaakeche bfbducmmﬂgedemhﬂ)rhmﬂa @) suitablet for pheomdventical

? %orrs and - QRE. h Rf S egcé aclfkﬁxgy re?e.rnt i@X 1or9r§) %efgﬁzt gfs 'rﬂecfl#]a?nents the

'e'flnltlons of "the radf els near or Dbranc has om2 06-
EQ arbon at dAs. compounds of general formula (I) as defined above, as well as the addition salts w1t

;; pharmaceutically acceptable mineral or organic acids of products of general formula (I),

e as well as pharmaceutical compositions containing at least one of the compounds as
By .. .
£1 defined above as active ingredient.
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Example §: tert-butyl 3-hydroxy-3-(4-0x0-4,6-dihydroindolizino {1,2-5]
quinoline-2-yl)pentanoate:

20 A solution of diisopropylamine (0.79 ml, 6 mmol) in anhydrous tetrahydrofuran (12 ml)
is treated dropwise at 0 °C, under argon, with n-butyllithium (1.6 M in hexane, 3.75 ml,
6 mmol). The resulting mixture is agitated at 0 °C for 15 min, then cooled down to
-78 °C and treated with fert-butyl acetate (0.81 ml, 6 mmol). After agitation at -78 °C
for 15 min, the resulting lithiated reagent is treated dropwise with a solution of 1-(4-

25  oxo-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)-1-propanone (obtained according
to 4.e, 870 mg, 3 mmol) in anhydrous tetrahydrofuran (10 ml) and the resulting mixture
is maintained at -78 °C for 15 min, then allowed to return to 0 °C for 1 hour. The
reaction medium is hydrolyzed by the addition of an aqueous solution saturated in
ammonium chloride (60 ml) and the resulting mixture is extracted with ethyl acetate.

30  The combined organic phases are washed with saturated aqueous sodium chloride, dried
over magnesium sulphate and concentrated under reduced pressure. The residue is
recrystallized from ethyl alcohol in order to produce 800 mg (66 %) of a white solid,
m.p. 213 °C.
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15 Example 7: 3-(9-benzyloxy-10-fluoro-4-0x0-4,6-dihydroindolizino
[1,2-b}quinoline-2-yl)-3-hydroxypentanoic acid:

The procedure of Example 6 is applied, replacing the fert-butyl 3-hydroxy-3-(4-0x0-4,6-

dihydroindolizino [1,2-b] quinoline-2-yl)pentanoate with tert-butyl 3-(9-benzyloxy-10-

fluoro-4-o0x0-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)-3-hydroxypentanoate
20  (obtained according to 1). A yellow solid is obtained, m.p. 268 °C.

NMR !H (DMSO0):.0.73 (t, 3H); 1.86 (m, 2H); 2.84 (dd, 2H); 5.20 (s, 2H); 5.30 (s, 1H);
5.37 (s, 2H); 6.60 (s, 1H); 7.22 (s, 1H); 7,3-7.7 (m, 5H); 7.87 (d, 1H),795 (d, 1H); 8.55
(s, 1H); 12.14 (br, 1H).

Example 8: 3-(10-fluoro-9-meth;)xy-4-oxo-4,6-dihydro-indoﬁzino [1,2-b]
25 quinoline—2-yl)-3-hydl_'oxypentanoic acid:

The procedure of Example 6 is applied, replacing the tert-butyl 3-hydroxy-3-(4-oxo-4,6-
dihydroindolizino [1,2-b] quinoline-2-yl)pentanoate with ters-butyl 3-(10-fluoro-9-
methoxy-4-ox0-4,6-dihydroindolizino[ 1,2-b]quinoline-2-yl)-3-hydroxy-pentanoate
obtained according to 2). A white solid is obtained; m.p. > 250 °C.
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6.61 (s, 1H); 7.26 (s, 1H); 7.72 (t, 1H); 7.84 (t, 1H); 8.14 (d, 1H); 8.25 (d, 1H); 12.1 (br,
1H).
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Example 10:  3-(9-benzyloxy-4-0x0-4,6-dihydroindolizino [1,2-5] quinoline-2-
yD-3-hydroxypentanoic acid:

—~——

15  The procedures of Examples 1.i, 1.j and 6 are applied, replacing the 6-benzyloxy-7-
fluoro-2-i0odo-3-quinolylmethanol with 6-benzyloxy-2-iodo-3-quinolylmethanol
(obtained according to the method described in Patent Application PCT/FR96/00980).
A white solid is obtained; m.p. 278 °C with phase transition at 180 °C.

NMR 'H (DMSO): 0.74 (t, 3H); 1.87 (m, 2H); 2.84 (dd, 2H); 5.19 (s, 2H); 5.29 (s, 3H);
20 6.59 (s, 1H); 7.22 (s, 1H); 7,3-7.7 (m, 7H); 8.07 (d, 1H); 8.51 (s, 1H); 12.13 (br, 1H).

Example11:  3-(10-chloro-9-methyl-4-0xo0-4,6-dihydre-indolizino [1,2-b]
quinoline-2-yl)-3-hydroxypentanoic acid:

The procedures of Examples 1.a, 1.b, 1.e, 1.f, 1.i, 1.j and 6 are applied starting with 3-
chloro-4-methylaniline instead of 3-fluoro-4-methoxyaniline. A light beige solid is
25  obtained, m.p. > 250 °C.

NMR 'H (DMSO): 0.73 (t, 3H); 1.86 (m, 2H); 2.53 (s, 3H); 2.84 (dd, 2H); 5.18 (s, 2H);
5.31 (br, 1H); 6.62 (s, 1H); 7.26 (s, 1H); 8.07 (s, 1H); 8.18 (s, 1H); 8.58 (s, 1H); 12.14
(br, 1H).




§/1096G ()" 11003 () -1 #10%& ()-s!; #10%& ()-s! @#10%& () ;

E' ()-sl T689:; &I ~"P1 1° ' 109& ()-3 10 10 21 JUN 2002
[ ()~ (1 f 9$#100& ()-!f 9$#109&" ()-!f 9$#10%& ()- GL8zdB PL 1'' 10! :

() - &#109& () - &F10%& ()-F 10%& ()-1 110%& ()-glo%& ()-)KzY: Pl

& ()- @ FO10%& ()-@"109%& ()-!1@B0% & ()-!;#109%& ()-! @#10%
qa?"Pl 1! N 3#10%& ()-!S3#10% & ()- @z10%&' ()-/10%& () -

B bokpbisdz. Vs R 3 ol OB ablaloREEA i 24 O

¥e' ()-y! N #10%& () - lqﬁﬁmm&yopemmm ()- F-#10%1& () -
) -AZ] WU3yZ, 1! S3#10%m& () -/ (10%&' ()-'k | #10%&' ()-Z ' f 1 #10%&' ()-Z

/ “E/‘&( % % 7 ‘%; fé&g&fl OE%MP(%},W{@%& -4, F)dlhydfgmdoliﬂno {b%ﬂ%l_ quinoline-2-yl)-

o - Z( hypesiangiclaci fabiaingd accp M ;.pgqpp yig: qf \Example 6, 175 mg, 0.5 mmol)
d t(yq)& ?;Slgcyélﬁafg %1/1@% ; ?r%c@td'eoqo(y tir QYIQQE}%})mde 1sAt’;e\:{ated dropwise with
" ER10% ()3IUPRRS qoﬂigﬁge il éﬁm&é ﬁ‘ lg% ﬂe)ml&}m@ g(tfte@i%b/m"r(at

C 1!!!f - ZA6iem (c)rr;iel@?lﬁ'&m/&le( Yeagfion medium is poured into ice cold water (25 ml),

3 g%/@é %;3 0/%%% ‘ﬁﬁl&lf@&? 00{?&' @O&ADI Y Combined organic fractions are washed

098 () - Y(\yltla sauretad’ @yugoms z p@livm chloride, dried over magnesium sulphate and

| * MO8 () - MM AU (ddet re RIELOYRBRE (The Festthe BB (A dlethyl LAUPDirhs aSY
10%& () - +(o(CaBuVrs

111, Y10%08 () -BEgREOish i seilaeted by filfationcand yashed gvittodicthyl ether i rdergter o
Fhl produce after drying 100 mg (55 %) of a white solid, m.p. > 250 °C.

N

NMR 'H (DMSO): 0.74 (t, 3H); 1.89 (m, 2H); 2.93 (dd, 2H); 3.50 (s, 3H); 5.23 (s, 2H);
5.36 (s, 1H); 6.62 (s, 1H); 7.29 (s, 1H); 7.72 (¢, 1H); 7.86 (t, 1H); 8.13 (m, 2H); 8.67 (s,
15 1H).

Example-i?&; tert-butylcarbonyloxy-methyl 3-hydroxy-3-(4-oxo0-4,6-
dihydroindolizino [1,2-5] quinoline-2-yl)pentanoate:

A solution under argon of 3-hydroxy-3-(4-oxo-4,6-dihydroindolizino [1,2-5] quinoline-
2-yl)pentanoic acid (obtained according to 6, 175 mg, 0.5 mmol) and potassium

20  carbonate (100 mg, 0.75 mmol) in N, N-dimethylformamide (10 ml) is treated dropwise
with chloromethyl pivalate (0.14 ml, 1 mmol) and the resulting mixture is agitated for
24 hours at ambient temperature. The reaction medium is poured into water (25 ml),
extracted with ethyl acetate (3 x 25 ml), the combined organic fractions are washed with
saturated aqueous sodium chloride, dried over magnesium sulphate and concentrated

25  under reduced pressure. The residue, taken up in diethyl ether, forms a precipitate
which is collected by filtration and washed with diethyl ether in order to produce after
drying 1T0 mg (47 %) of a white solid, m.p. 192 °C. -

NMR 'H (DMSO): 0.74 (t, 3H); 1.02 (s, 9H); 1.88 (m, 2H); 2.99 (dd, 2H); 5.21 (s, 2H);
5.35 (s, 1H); 5.58 (dd, 2H), 6.62 (s, 1H); 7.30 (s, 1H); 7.70 (t, 1H); 7.85 (t, 1H); 8.11 (d,
30 1H); 8.15 (d, 1H); 8.67 (s, 1H).
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. ) ot ?EW&Q&%%\&S lY%btamed according to the procedure of Example 4, 70 mg,
5 0.21 mmol), of trimethylsilyl nitride (0.083 ml, 0.63 mmol) and of a catalytic quantity
of dibutyltin oxide (5 mg) in toluene (5 ml) is heated to reflux for 2 hours. The
resulting mass, which resembles gum, is treated with trimethylsilyl nitride (1 ml) and
1,2-dichloroethane (2 ml). The solution obtained is agitated for 1 hour at temperature
then concentrated under reduced pressure. The residue, taken up in diethyl ether, forms
10  a precipitate which is collected by filtration and purified by column chromatography
(Si02, acetic acid/methanol/dichloromethane: 0.5/10/90) in order to produce 30 mg (38

%) of a white solid, m.p. > 250 °C.

NMR 'H (DMSO): 0.79 (t, 3H); 1.87 (m, 1H); 1.99 (m, 1H); 3.42 (dd, 2H);
5.18 (s, 2H); 5.73 (br, 1H); 6.54 (d, 1H); 7.27 (d, 1H); 7.70 (t, 1H); 7.85 (t, 1H); 8.11 (d,
15 1H); 8.16 (d, 1H); 8.65 (s, 1H); 12.5 (br, 1H).

Pharmacological study of the products of the invention

1. Inhibition test of the relaxation of supercoiled DNA induced by
topoisomerase L.

Supercoiled plasmidic DNA (pUC 19, Pharmacia Biotech, Orsay, France, 300 ng) is
20  incubated at 37°C for 15 min in the presence of calf thymus topoisomerase I (Gibco-
BRL, Paisley, United Kingdom, 1 unit) in 20 ul of reaction buffer (Tris-HCI pH 7.5: 50
mM, KCI: 50 mM, DTT: 0.5 mM, MgCl2: 10 mM, EDTA: 0.1 mM, bovine serum
albumin: 0.030 mg/ml) and of a potential inhibitor (prepared in a 50 mM
extemporaneous solution in dimethylsulphoxide, then diluted with distilled water in
25  order to dbtain a final concentration of 500 uM, 200 uM, 100 pM or 10 uM, not
exceeding 1% of dimethylsulphoxide). The reaction is stopped by the addition of 3 pl
of a denaturing solution (proteinase K:-500 pg/ml, sodium dodecylsulphate: 1 %,
EDTA: 20 mM) followed by incubation at 37°C for 30 min, then 2 ul of a loading
buffer (bromophenol blue: 0.3 %, sodium hydrogen phosphate: 10 mM, polysucrose
30 Ficoll®-400: 16%) are added and the sample is placed on a 1.2% agarose gel (Sea-
Kem-GTG, FMC Bioproducts/Tebu, Perray-en-Yvelines, France) containing 2 pg/ml of
chloroquine. The electrophoretic migration is carried out at a voltage of 1V/cm for 20
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mM, KCI: 50 mM, NaCl: 50 mM, MgCl2: 5 mM, ATP: 1 mM, EDTA: 100 mM, bovine

serum albumin: 15 mg/ml) and of a potential inhibitor (prepa_:ed in a 50 mM

extemporaneous solution in dimethylsulphoxide, then diluted with distilled water in
20  order to obtain a final concentration of 500 uM, 200 pM, 100 uM or 10 uM, not
exceeding 1% of dimethylsulphoxide). The reaction is stopped by the addition of 3 ul
of a denaturing solution (proteinase K: 500 pg/ml, sodium dodecylsulphate: 1 %,
EDTA: 20 mM) followed by incubation at 37°C for 30 min, then 2 pl of a loading
buffer (bromophenol blue: 0.3 %, sodium hydrogen phosphate: 10 mM, polysucrose
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1. A compound characterized in that said compound is of formula (I),
R, R;
@
Ry OH
in racemic or enantiomeric form or any combination of these forms, in which
5 R, represents an alkyl, alkenyl, alkynyl, haloalkyl, alkoxyalkyl or

alkylthioalkyl radical;

R;, R; and R, represent, independently, an H, hydroxy, alkoxy, arylalkoxy, halo,
haloalkyl, alkyl, alkenyl, cyano, cyanoalkyl, nitro, nitroalkyl, amido,
amidoalkyl, (CH,),NR[R, (CH,),0R,, (CH,).SR,, (CH,),CO,R,,

10 (CH)NRC(O)R;, (CH,),,C(O)Rs, (CHp),OC(O)Ry, O(CH,),NR(R,
radical, OC(O)NRR,, OC(O)(CH,),CO,R, radical, or one of the phenyl,
naphtyl, anthracyl, biphenyl, indenyl, phenylalkyl, naphtylalkyl,
anthracylalkyl, biphenylalkyl or indenylalkyl radicals optionally
substituted from one to four times on the phenyl, naphtyl, anthracyl,

15 biphenyl or indenyl core by one or more radicals chosen from an alkyl,
halo, nitro, amino, alkylamino, haloalkyl, hydroxyalkyl, alkoxy and
alkoxyalkyl radical, or R,and R, or R, and R, or R, and R; independently
form together a chain with 3 or 4 links, in which the elements of the
chain are selected from the group constituted by CH, CH,, O, S, N or

20 NRy;

R represents an H; halo, haloalkyl, alkyl, alkoxy, alkoxyalkyl,
alkylthioalkyl, cycloalkyl, cycloalkylalkyl, cyano, cyanoalkyl,
alkanesulphonylalkyl, hydroxyalkyl, nitro, (CH,),,C(O)R,,
(CH,),NR,C(O)R,, (CH,),.NR(R,, (CH,),N(CH,)(CH,),NR(R,,

25 (CH,),,OC(O)R;, (CH,), OC(O)NR(R, radical, or one of the phenyl,
naphtyl, anthracyl, biphenyl, indenyl, phenylalkyl, naphtylalkyl,
anthracylalkyl, biphenylalkyl or indenylalkyl radicals optionally
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substituted from one to four times on the phenyl, naphtyl, anthracyl,
biphenyl or indenyl core by one or more radicals chosen from an alkyl,
halo, nitro, amino, alkylamino, haloalkyl, hydroxyalkyl, alkoxy and
alkoxyalkyl radical,

represent, independently, an H, alkyl, hydroxyalkyl, alkylaminoalky],
aminoalkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkoxyalkyl, haloalkyl
radical, one of the phenyl, naphtyl, anthracyl, biphenyl, indenyl,
phenylalkyl, naphtylalkyl, anthracylalkyl, biphenylalkyl or indenylalkyl
radicals optionally substituted from one to four times on the phenyl,
naphtyl, anthracyl, biphenyl or indenyl core by one or more radicals
chosen from an alkyl, halo, nitro, amino, alkylamino, haloalkyl,
hydroxyalkyl, alkoxy and alkoxyalkyl radical, or, when the chains R, and
R, are attached to the same nitrogen atom, R, and R, optionally together
form a group morpholine, piperazine or piperidine, said group being
optionally substituted by one or more groups chosen from the alkyl,
phenyl, naphtyl, anthracyl, biphenyl, indenyl, phenylalkyl, naphtylalkyl,
anthracylalkyl, biphenylalkyl or indenylalkyl, halo, nitro, amino,
alkylamino, haloalkyl, hydroxyalkyl, alkoxy or alkoxyalkyl radicals;
represents an H, alkyl, hydroxyalkyl, amino, alkylamino,
alkylaminoalkyl, aminoalkyl, cycloalkyl, cycloalkylalkyl, alkenyl,
alkoxy, alkoxyalkyl, haloalkyl radical, or one of the phenyl, naphtyl,
anthracyl, biphenyl, indenyl, phenylalkyl, naphtylalkyl, anthracylalkyl,
biphenylalkyl or indenylalkyl radicals optionally substituted from one to
four times on the phenyl, naphtyl, anthracyl, biphenyl or indenyl core by
one or more radicals chosen from an alkyl, halo, nitro, amino,
alkylamino, haloalkyl, hydroxyalky], alkoxy or alkoxyalkyl radical,
represents an H, alkyl, haloalkyl radical or one of the phenyl, naphtyl,
anthracyl, biphenyl, indenyl, phenylalkyl, naphtylalkyl, anthracylalkyl,
biphenylalkyl or indenylalkyl radicals optionally substituted by one or
more groups chosen from the alkyl, halo, nitro, amino, alkylamino,
haloalkyl, hydroxyalkyl, alkoxy or alkoxyalkyl radical,

represents a cyano, C(O)OR,,, 1H-1,2,3,4-tetrazo-5-yl or 1-alkyl-
1,2,3,4-tetrazo-5-yl radical;

represents an H, alkyl, haloalkyl, hydroxyalkyl, alkylcarbonyloxyalky],
(CH,),NR4R; or one of the phenyl, naphtyl, anthracyl, biphenyl, indenyl,
phenylalkyl, naphtylalkyl, anthracylalkyl, biphenylalkyl or indenylalkyl

radicals optionally substituted on the aromatic ring by one or more
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groups chosen from the alkyl, halo, nitro, amino, alkylamino, haloalkyl,
hydroxyalkyl, alkoxy, or alkoxyalky! radical;

is an integer comprised between 0 and 6;

=}

is an integer comprised between 1 and 4;

is an integer comprised between 2 and 6;

it being understood that:

- each of the alkyl groups entering in the definitions of the radicals above is linear or
branched and has from 1 to 6 carbon atoms;

- each of the alkenyl or alkynyl groups entering in the definitions of the radicals
above is linear or branched and has from 2 to 6 carbon atoms; and

- each of the cycloalkyl groups entering in the definitions of the radicals above has

from 3 to 7 carbon atoms;
or a pharmaceutically acceptable salt of the latter.

2. A compound according to claim 1, characterized in that

R, represents an alkyl radical;
R, represents a hydrogen or halogen atom;
R, represents a hydrogen or halogen atom, or an alkyl or OR, radical in

which R, represents H, an alkyl, phenylalkyl, naphtylalkyl,
anthracylalkyl, biphenylalkyl or indenylalkyl radical;

R, represents a hydrogen atom;

R, represents a hydrogen atom or an alkyl radical;

R,, represents a cyano, C(O)OR;, or 1H-1,2,3,4-tetrazo-5-yl radical;

R, represents an H, alkyl, haloalkyl, hydroxyalkyl, alkylcarbonyloxyalkyl,

(CH,),NR(R, radical or one of the phenyl, naphtyl, anthracyl, biphenyl,
indenyl, phenylalkyl, naphtylalkyl, anthracylalkyl, biphenylalkyl or
indenylalkyl radicals optionally substituted on the aromatic ring by one
or more groups chosen from the alkyl, halo, nitro, amino, alkylamino,
haloalkyl, hydroxyalkyl, alkoxy or alkoxyalkyl radical,

or a pharmaceutically acceptable salt of the latter.
3. A compound according to claim 2, characterized in that

R, represents an ethyl group;
R, represents a hydrogen, chlorine or fluorine atom;
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R, represents a hydrogen, chlorine or fluorine atom, or a methyl, methoxy or
benzyloxy radical;
R, represents a hydrogen atom;
R, represents a hydrogen atom or an alky! radical;
R0 represents a cyano, C(O)OR, or 1H-1,2,3,4-tetrazo-5-yl radical;
R, represents an H, alkyl, haloalkyl, hydroxyalkyl, alkylcarbonyloxyalkyl,

(CH,),NR(R, radical or one of the phenyl, naphtyl, anthracyl, biphenyl,
indenyl, phenylalkyl, naphtylalkyl, anthracylalkyl, biphenylalkyl or
indenylalkyl radicals optionally substituted on the aromatic ring by one
or more groups chosen from the alkyl, halo, nitro, amino, alkylamino,
haloalkyl, hydroxyalkyl, alkoxy, or alkoxyalkyl radical,

or a pharmaceutically acceptable salt of the latter.

4. A compound according to one of claims 1 to 3, characterized in that said compound

is chosen from the compounds corresponding to the following formulae:

- tert-butyl 3-(9-benzyloxy-10-fluoro-4-oxo0-4,6-dihydroindolizino [1,2-b]quinoline-2-
y1)-3-hydroxypentanoate;

- tert-butyl 3-(10-fluoro-9-methoxy-4-oxo0-4,6-dihydroindolizino [1,2-b] quinoline-2-
yD-3-hydroxypentanoate;

- tert-butyl 3-hydroxy-3-(7-methyl-4-ox0-4,6-dihydroindolizino [1,2-5] quinoline-
2-yDpentanoate;

- 3-hydroxy-3-(4-0x0-4,6-dihydroindolizino [1,2-5] quinoline-2-yl)pentanitrile;

- tert-butyl 3-hydroxy-3-(4-ox0-4,6-dihydroindolizino [1,2-b] quinoline-2-
yl)pentanoate;

- 3-hydroxy-3-(4-ox0-4,6-dihydroindolizino [1,2-5] quinoline-2-yl)pentanoic acid;

- 3-(9-benzyloxy-10-fluoro-4-o0x0-4,6-dihydroindolizino [1,2-b]quinoline-2-yl)-
3-hydroxypentanoic acid,

- 3-(10-fluoro-9-methoxy-4-0x0-4,6-dihydro-indolizino [1,2-b] quinoline-2-yl)-
3-hydroxypentanoic acid;

- 3-hydroxy-3-(7-methyl-4-ox0-4,6-dihydroindolizino [1,2-5] quinoline-2-yl)pentanoic
acid;

- 3-(9-benzyloxy-4-ox0-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)-
3-hydroxypentanoic acid;

- 3-(10-chloro-9-methyl-4-0x0-4,6-dihydro-indolizino [1,2-b] quinoline-2-yl)-
3-hydroxypentanoic acid,;

- methyl 3-hydroxy-3-(4-oxo0-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)pentanoate;
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- tert-butylcarbonyloxy-methyl 3-hydroxy-3-(4-oxo0-4,6-dihydroindolizino [1,2-5]
quinoline-2-yl)pentanoate;
- 2-[1-hydroxy-1-(1H-1,2,3,4-etrazo-5-ylmethyl)propyl]-4,6-dihydroindolizino [1,2-5]

quinoline-4-one;
or a pharmaceutically acceptable salt of the latter.

5. A compound according to one of claims 1 to 4, characterized in that it is 3-hydroxy-
3-(4-0x0-4,6-dihydroindolizino  [1,2-b]  quinoline-2-yl)pentanoic acid or a
pharmaceutically acceptable salt of the latter.

6. A preparation process for the compounds of general formula (I) according to any one
of claims 1 to 5, characterized in that
- a pyridinone of general formula A
O
HN l Z,
AN
Ry OH

A

in which R, has the meaning indicated in claim 1 and the group Z, represents a linear or
branched alkyl radical having from 1 to 6 carbon atoms, is N-alkylated with a quinoline

of general formula B

Ry Rs
Rj SN v
R, N7 X
B

in which R,, R,, R, and R, have the meaning indicated in claim 1, X represents a
chlorine, bromine or iodine atom and Y represents either a bromine atom, or a hydroxyl

function,

in order to produce the compound of general formula C
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R, N
-
R, N

Ry OH

C
in which R,, R,, R,, R,, R;, X, and Z, have the meaning indicated in claim 1,

- then the compound of general formula C is cyclized in order to obtain the compound
of general formula (I) as defined in claim 1, in which R,, represents a carbalkoxy

5  radical.
7. A preparation process for a compound of general formula (I) characterized in that

- a pyridinone of general formula D

HN
| oz,

0z,
R1
D

in which R, has the meaning indicated in claim 1 and the Z, and Z, groups represent,
10 independently, a a linear or branched alkyl radical having from 1 to 6 carbon atoms or
Z, and Z, form together a saturated hydrocarbonated chain of 2 to 4 carbons, is N-
alkylated with a quinoline of general formula B as defined in claim 6 in order to

produce the compound of general formula E
Rs Rs O
Rj N N l
_ S 0Z,
R> N™ X 0z,
R,
E

15 inwhich R}, R,, R, R,, Ry, X, Z, and Z, have the meaning indicated in claim 1,

- then the compound of general formula E is cyclized in order to obtain the compound

of general formula F
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Ry OZ,4
in which R, R,, R;, R,, R, Z, and Z, have the meaning indicated in claim 1,

- then the protected carbonyl function of the compounds of general formula F is

released in order to produce the compound of general formula G

in which R, R,, R,, R,, and R have the meaning indicated in claim 1,

- then the carbony! function of the compound of general formula G is treated with an
epoxydizing agent in order to produce the compound of general formula H

R, Rs

10  inwhich R,, R,, R,, R,, and R, have the meaning indicated in claim 1,

then the epoxide of the compound of general formula H is treated with a nitrilating
agent in order to produce the compound of general formula (I) as defined in claim 1, in

which R, represents a cyano radical.

8. A preparation process for a compound of general formula (I) according to one of

15 claims 1 to 5, characterized in that the carbonyl function of a compound of general
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formula G as defined in claim 7 1s treated with an appropriate alkylating agent in order

to produce the corresponding compound of general formula (I).

9. A preparation process for a compound of general formula (I) according to one of
claims 1 to 5, characterized in that the ester function of a compound of general formula
(I) in which R,, represents a carbalkoxy radical is saponified in order to produce a

compound of general formula (I) in which R,, represents a carboxy radical.

10. A preparation process for the compounds of general formula (I) according to one of
claims 1 to 5, characterized in that the acid function of a compound of general formula
(I) in which R,, represents a carboxy radical is esterified in order to produce a

compound of general formula (I) in which R,, represents a carbalkoxy radical.

11. A preparation process for the compounds of general formula (I) according to one of
claims 1 to 5 characterized in that the ester function of a compound of general formula
(D) in which R,, represents a carbalkoxy radical is transesterified in order to produce a
compound of general formula (I) in which R,, represents another carbalkoxy radical.

12. A preparation process for the compounds of general formula (I) characterized in that
the nitrile function of a compound of general formula (I) in which R,, represents a
cyano radical undergoes a dipolar addition with a nitride in order to produce a
compound of general formula (I) in which R,, represents a 1,2,3,4-tetrazole-5-yl radical.

13. As new industrial products, the compounds of general formula A
O
HN I Z,
>
Ry OH
A

in which R, represents an alkyl, alkenyl, alkynyl, haloalkyl, alkoxyalkyl or
alkylthioalkyl radical, and the Z, group represents an alkyl radical,
it being understood that:

- each of the alkyl groups entering in the definitions of the radicals above is linear or
branched and has from 1 to 6 carbon atoms; and

S

21 JUN 2002
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- each of the alkenyl or alkynyl groups entering in the definitions of the radicals

above is linear or branched and has from 2 to 6 carbon atoms.

14. A preparation process for the compounds of general formula A according to claim

13, characterized in that a 2-alkoxypyridine of general formula J
0z,

N ~

| oz,

0Z,
R1

J

in which R, represents an alkyl, alkenyl, alkynyl, haloalkyl, alkoxyalkyl or
alkylthioalkyl radical, the Z, group represents an alkyl radical and the Z, and Z, groups
represent, independently, an alkyl radical or Z, and Z; form together a saturated
hydrocarbon chain of 2 to 4 carbons, is deprotected in order to produce the pyridinone

of general formula K

in which R, has the meaning indicated in claim 1;

then the compound of general formula K is treated with a functionalized alkylating
agent in order to obtain a compound of general formula A in which R, and Z, have the

meaning indicated in claim 13;

it being understood that:

- each of the alkyl groups entering in the definitions of the radicals above is linear or
branched and has from 1 to 6 carbon atoms; and

- each of the alkenyl or alkynyl groups entering in the definitions of the radicals
above is linear or branched and has from 2 to 6 carbon atoms.

15. As new industrial products, the compounds of general formula D
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HN
| oz,

0Z,
R1

D

in which R, represents an alkyl, alkenyl, alkynyl, haloalkyl, alkoxyalkyl or
alkylthioalkyl radical, and the Z, and Z, groups represent, independently, an alkyl
radical or Z, and Z, form together a saturated hydrocarbon chain of 2 to 4 carbons;

it being understood that:

- each of the alkyl groups entering in the definitions of the radicals above is linear or
branched and has from 1 to 6 carbon atoms; and

- each of the alkenyl or alkynyl groups entering in the definitions of the radicals
above is linear or branched and has from 2 to 6 carbon atoms.

16. A preparation process for the compounds of general formula D according to claim
15, characterized in that the ketonic function in the compound of general formula K as
defined in claim 14 is protected in order to obtain a compound of general formula D in
which R,, Z, and Z, have the meaning indicated in claim 15.

17. As new industrial products, the compounds of general formula K

O

in which R, represents an alkyl, alkenyl, alkynyl, haloalkyl, alkoxyalkyl or
alkylthioalky] radical;

it being understood that:

- each of the alkyl groups entering in the definitions of the radicals above is linear or
branched and has from 1 to 6 carbon atoms; and
- each of the alkenyl or alkynyl groups entering in the definitions of the radicals

above 1s linear or branched and has from 2 to 6 carbon atoms.
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type II or, simultaneously, both types of topoisomerase.

21. Use of a compound according to any one of claims 1 to 5 for the preparation of
antitumoural medicaments.

10 22.Use of a compound according to any one of claims 1 to 5 for the preparation of
antiviral medicaments.

23. Use of a compound according to any one of claims 1 to 5 for the preparation of
antiparasitic medicaments.



